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of NEPA of 1969 (PL 91-190); Section 14 of the UMTA Act 
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By: 
, Director 
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The Draft EIS will be circulated to various Federal, State, 
and local agencies and to interested organizations and 
individuals in accordance with the guidelines set by the 
Council on Environmental Quality, DOT, and UMTA procedures. 
This statement is being made available through the State and 
regional clearinghouses, which are listed below. UMTA will 
receive comments on the draft for 45 days after circulation 
begins, and will address all substantive comments on 
environmental issues in the Final Statement. 


State Clearinghouse 


Office of State Planning 
1 Ashburton Place 
Boston, Massachusetts 02108 


Regional Clearinghouse 


Metropolitan Area Planning Council 
44 School Street 
Boston, Massachusetts 02108 


Summary Sheet 


Draft Environmental Impact Statement 


Department of Transportation, Urban Mass Transportation 
Administration, Federal Highway Administration 


1. Name of Action: Administrative Action 


Em@eeesctription of Proposed Action: 


A. The Massachusetts Bay Transportation Authority MBTA) 
has filed an application for Federal capital grant 
assistance to UMTA to relocate approximately 4.7 miles 
of the existing Orange Rapid Transit Line to the Penn 
Central Embankment extending from South Cove to 
Forest Hills. The application includes the removal 
of the existing elevated structure and the establishment 
of an interim replacement service along Washington Street, 
Bnaetne construction of°a 500-car parking facility at the 
Forest Hills Station. As part of this project the 
Massachusetts Department of Public Works has filed an 
application to the Federal Highway Administration (FHWA) 
for the construction of an arterial street between 
Sterling Street (Near Ruggles St.) and Forest Hills. 


The proposed relocated Orange Line would consist of two 
tbacke=for rapid transit... ‘The existing four-track 
railroad would be replaced with three new tracks from 
Preesouch Cove Tunnel portal to Forest’ Hillis Both 

the transit and railroad tracks and the station platforms 
would be constructed in a combination of semi- and 
fully-depressed sections from a point just south of 
Massachusetts Avenue to Forest Hills. Nine stations are 
proposed for constructior at the following locations: 
South Cove, Back Bay, Massachusetts Avenue, Northeastern, 
Ruggles St., Roxbury Crossing, Jackson Square, Bovis tongs c. 
Green St. and Forest Hills. 


B. The application requests capital grant assistance under 
the Urban Mass Transportation Act of 1964, as amended, 
and/or Title 23 United States Code including the 
Interstate Transfer Provision. The total transit portion 
of the cost is estimated at $474,616, 123. The requested 
UMTA Share of the grant is $379,692,898.° The total arterial 


street portion of the cost is estimated at $15,000,000. 


C. The UMTA project number is MA-23-9007. The FHWA project 
number is U-393(1). 


3. Summary on, EEfects 
A. Long-term Benefical Effects: 


d be 


This project would replace an aged structure with new 
facilities thereby preventing interruption or termination 
of Orange Line service in the corridor. 


This project would encourage economic growth and 
redevelopment at station sites. 


Removal of the elevated would create a better environ- 
ment for Washington Street by eliminating the 

visual obstructions for drivers and pedestrians, allowing 
in more sunlight, and eliminating the noise created by 
trains passing overhead. 


Access to the core and Northeastern University would 
be provided, while allowing for future expansion of 
both; commuter cad and, rapid:trans it. 


Construction of an arterial street would offer a less 
circuitous and complex route from Forest Hills to the 
Southeast Expressway. 


Where it occurs, reduction in the height of the Penn 


Central embankment would improve visual and community 
continuity. 


B. Long-term Adverse Effects: 


in 


Depending upon the alternative selected, up to 
twenty-one (21) businesses would be completely acquired, 
fourteen(14) partially taken, and the American Legion 
Post #76 fully taken. Sixty-three(63) households 

would be relocated. 


Additional buses along Washington Street would lessen 
the local air quality due to the increase in total 
suspended particulates and odors. 


The construction of the arterial street would increase 
traffic volumes and truck traffic in the corridor. 


Depending upon the results of a permanent replacement 
service Study currently underway, service levels along 
Washington Street may be less than those currently 
provided. In no case will they drop below those 
Specified for the interim replacement service. 


C. Short-term Effects: 


at 


en 


Construction impacts 
a. traffic and pedestrian disruptions 
b. localized noise and air pollution 


c. possible sedimentation during relocation of Stony 
Brook Culvert 


feminor Utility interruptions 


e. spoil disposal from embankment removal and cut 
and cover; Spillage of spoil. 


Removal of the Elevated structure would cause temporary 
incoveniences to individuals and businesses along 
Washington Street. 


When the Orange Line relocation is completed, rapid 
transit riders along Washington Street will have to 

use an interim bus replacement service. Riders wishing 
to use feeder buses and transfer to the relocated Orange 
Line would have to pay an additional fare. 


Passengers riding the commuter trains on the Penn Central 
alignment would have to use alternative routeS or modes. 
Travel time to Back Bay would increase. 


Passengers at both Forest Hills and Back Bay Stations 
would be inconvenienced during the relocation. 


Businesses along the Penn Central alignment would be 
disrupted during construction. 


Construction would generate employment opportunities. 


Effect on Historic Properties and Publicly-owned Parkland 
(complete discussion in Appendix A) 


jhe 


The Albert Street playground would be affected by 
taking approximately 10 feet. The extent of the 
impact will vary depending upon the alternative chosen. 


The McDeavitt playground would be taken and new re- 
placement land would be provided. 


Several alternatives require partial land taking (0.16 
acres) from the Johnson playground, an equal amount of 
replacement land would be provided. 


4. Depending on the alternative selected, from 4 to 10 
structures would be taken in the South End Historic 
Distyict. 

5. A portion of the Arborway would be affected. The 
extent of the impact would vary depending upon the 
selected alternative. 

Alternatives Considered: 


A, Transit Alternatives: Development of Project Alternatives 


1. No-build Option: continued use of the elevated structure 
with rehabilitation and maintenance. 


2. Penn Central Alignment -Preferred 
3. Tunnel under Shawmut/Washington Street 
B. Alternatives for the preferred transit alignment. 
1. Alternative Track Options 
2. Alternative Profiles 
3. Construction Alternatives 
C. Arterial Alternatives 
1. No-build: normal maintenance of existing streets 
2. Arterial to Jackson Square only 


3.NAreertal tto#Porest) Hilts 


D. BTPR: Additional modal and alignment alternatives were 
considered and are summarized in this document. 


This Draft Environmental Statement is being circulated 
to the following agencies: 


A. Assistant Secretary on Environment, Safety and 
Consumer Affairs, U.S. Department of Transportation 


B. Council on Environmental Quality 


C. Environmental Protection Agency, Regional Office 

















Q. 


Department of Housing and Urban Development, Regional Office 
Department of Interior 

Department of Health, Education, and Welfare 
Department of Agriculture 

Department of Commerce 

U.S. Army Corps of Engineers-Regional Office 
Federal Energy Administration - Regional Office 
Federal Highway Administration - Regional Office 
Federal Railroad Administration 

Advisory Council on Historic Preservation 
Interstate Commerce Commission 

Massachusetts Historic Preservation Officer 
State Clearinghouse 


Regional Clearinghouse 


This Draft Environmental Impact Statement is being made 
available February, 1977. 


The Final Environmental Impact Statement is estimated 
meeveravailable July, 1977. 


Based on information included in this Environmental Impact 
Statement (EIS) and comments received, the Administrator of UMTA 
in formally approving the project will make the following review 
and findings required by the respective sections of the Urban 
Mass Transportation Act of 1964 as amended. 


Section 3(d) revised . . . . that the application - 
(1) has afforded an adequate opportunity for public 
hearings pursuant to adequate prior notice, and has held 
such hearings unless no one with a significant economic, 
social, or environmental interest in the matter requests 
a hearing; 


(2) has considered the economic and social effects of the 
project and its impact on the environment; and 


(3) has found that the project is consistent with official 
plans for the comprehensive development of the urban area. 


Section 14(b) . . . . the project application includes a 
detailed statement on - 
(1) the environmental impact of the proposed project, 


(2) any adverse environmental effects which cannot be 
avoided should the proposal be implemented; 


(3) alternatives to the proposed project; and 


(4) any irreversible and irretrievable impact on the 
environment which may be involved in the proposed project 
should it be implemented 


Sections L464 Cilecieeetyacnac. = 
(1) adequate opportunity was afforded for the presentation 
of views by all parties with a significant economic, social, 
or environmental interest, and fair consideration has been 
given to the preservation and enhancement of the environ- 
ment and to the interest of the community in which the 
project is located; and 


(2) either no adverse environmental effect is likely to 
result from such project, or there exists no feasible and 
prudent alternative to such effect and all reasonable 
steps have been taken to minimize such effect. 
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see INTRODUCTION 


1 ca Study Description and Purpose 


The findings of the environmental impact analysis for the City of Boston 
Southwest Corridor Transportation Project presented here includes several major 
project elements. 


The major project elements analyzed (though not necessarily proposed for 
construction) include the reconstruction of the Orange Line transit and railroad 
facilities between South Cove and Forest Hills, the construction of an arterial 
street between Sterling Street (near Ruggles Street) and Forest Hills, a parking 
facility at Forest Hilis, removal of the Washington Street Elevated transit 
structure and the provision of Interim Replacement Service on Washington Street. 


The transit component of the project is intended to provide improved rapid 
transit service into the densely built southwest area of metropolitan Boston. 
It provides for continuation and upgrading of long-term commuter rail and AMTEAK 
services. It also provides for removal of the existing Washington Street Eleva- 
ted structure built in the early 1900s, between South Portal and Forest Hills. 


The provision for replacement services to the South End and to Roxbury 
where the Washington Street Elevated is removed is the subject of a separate 
study. A commitment to provide replacement services has been made by the 
current and previous Secretaries of Transportation of the Commonwealth. This 
service will be examined in the Environmental Impact Analysis as approved under 
an UMTA Grant (contract submitted to UMTA for approval on December 8, 1976) 
so as to result in the provision of such service as part of the phased removal 
of the Washington Street Elevated structure. Such service is contingent upon 
approval for capital funding:as required by appropriate Federal agencies. An 
Interim Replacement Service is proposed as part of the proposed Southwest 
Corridor Project. This interim service will continue indefinitely and will 
terminate only when a permanent replacement service is in operation. 


The proposed arterial street would replace portions of Columbus Avenue 
and Tremont Street. The arterial street would be designed as a "Parkway" or 
"Boulevard" with associated landscaping and pedestrian treatment. It is intended 
to improve traffic operations while strengthening developability of the unused 
land previously cleared for Interstate Highway 95 South. 


The objective of this analysis is to determine the benefits and detri- 
ments effecting both the natural and the man-made environment resulting from 
construction of the project. Beneficial and adverse impacts would include 
changes to the following: 


Land Use 

Local and regional economy 

Regional and local traffic patterns 
Traffic movement 

Urban fabric of surrounding communities 
Air quality 

Noise 

Utilities 


Each of these aspects of the environment are the concerns of this study 
in terms of potential changes accruing because of construction of the project 
and its related facilities. 


An Environmental Impact Analysis was published on May 21, 1976 and was 
distributed to 26town and Boston branch libraries, Boards of Selectmen and 
the Mayor of the City of Boston, as well as to numerous public agencies and 
community groups affected by the project. Subsequently, on JULY. L5., 1976, a 
Public Hearing was held in the Forest Hills area of the Southwest Corridor. 
As the result of that Hearing and subsequent public meetings with affected 
community groups and individuals, a revised Project Description and a "Post 
Hearing Profile" was drawn and adopted as the Proposed Project. This 
Environmental Impact Statement includes an analysis of this alternative, as 
well as all previous alternatives discussed. 


dom J 


Lew ke RP rOUeSt Objectives 


The objectives of the Southwest Corridor Transportation Improvements are 
manifold. Principle among these are: 


a To provide high quality transit and railroad service on an alignment 
designed to the highest environmental standards achievable ina 
dimensionally restricted corridor in a dense urban area. 


Zs To provide a large minority and low-income area of the 
City of Boston with good internal circulation and access 
to the core and suburbs. At the same time permit good 
access to the regional core for suburban residents in an 
intermodal project with efficient transfers between all 
modes. 


ae To establish a beneficial match between commuter rail and 
rapid transit to expand the distribution and service char- 
acteristics of both. 


4. To achieve increased access of the economic and physical 
redevelopment of the South End, Roxbury and Jamaica Plain as 
envisioned in the Southwest Corridor Development Plan and in 
the City's Renewal Plans for the South End and Campus High 
School. 


Bie To encourage the major joint development with local community 
participation of 120 acres of land cleared for I-95 south by 
the construction of residences, businesses, parks and community 
facilities (and the streets and transit facilities necessary to 
serve them); and the elimination of the damaging impact of the 
vacant land thereby. 


6. To remove the blighting influence of the Washington Street 
Elevated and Penn Central Railroad embankment which for decades 
has reduced property value and caused environmental damage. 


as To replace redundant and poorly designed street facilities with 
more efficient roadways which are consistent in configuration 
and location with land use and development objectives. 


8. To divert traffic from automobile to transit in general, and 
from local residential streets to arterial streets designed 
for this purpose. 


9. To provide full execution of the Southwest Corridor plan of an 
estimated 16,000 construction and 2,400 permanent jobs and the 
provision of construction jobs for minority workers and sub- 
contracts to minority businesses. - 


1.1.2 Study Sponsorship and Guidelines 


The project is sponsored jointly by the Massachusetts Bay Transportation 
Authority (MBTA), as the regional mass transportation agency, and the Massachu- 
setts Department of Public Works (MDPW), as the state highway agency. The 
impact analysis is part of an application for Federal assistance being made 
to the U.S. Department of Transportation (USDOT) through its subordinate 
agencies. These agencies are the Urban Mass Transportation Administration 
(UMTA) for the construction of the relocated Orange Line and the Federal High- 
way Administration (FHWA) for the arterial street construction. Depending 
upon the final configuration of the fringe parking facility at Forest Hills, 
funding may be sought from UMTA and FHWA. 


Because Federal funds may be used for portions of this project, an environ- 
mental impact statement 1S required under Section 102 (2) (c) of the National 
Environmental Policy Act (NEPA) of 1969. An environmental impact report is 


A ae 


also required under the Massachusetts Environmental Policy Act of 1972. The 
July 1, 1975 agreement between UMTA and FHWA designated UMTA as the lead Federal 
agency for this study. Therefore, this document will be processed under UMTA 
guidelines. This environmental statement follows the initial environmental 
analysis in the environmental review process for mass transportation projects 

as specified in UMTA Order 5610 1B, with attachments, and 5610.1, which contain 
the guidelines under which the study was conducted. 


The material in-this report serves as the basis for the environmental 
impact statement required before Federal funding can be approved. As such, it 
follows the Council on Environmental Quality's Guidelines for the preparation 
of Environmental Impact Statements (issued August 1, 1973). 


1.1.3 Relationship to Other Projects 


Several other projects are under discussion for the Southwest Corridor, 
including areas within the City of Boston, as well as suburban communities. A 
description and consideration of each is included in Section 4.3 of this docu- 
ment. The projects which are currently included in the Unified Work Program 
for the Boston Region, or are in design or construction are: 


A. Transportation Improvements/Forest Hills to Needham - A consultant 
is currently under contract to the MBTA to produce an Environmental 
Impact Statement including rapid transit and commuter rail alterna- 
tives on the Needham Branch right-of-way owned by the MBTA. 


B. AMTRAK Upgrading - The Federal Railroad Administration is currently 
making extensive plans for improvement of rail facilities and service 
in the "Northeast Corridor" from Washington, D.C. to Boston. This 
includes High Speed Rail and AMTRAK service. 


C. Commuter Rail Upgrading - A capital grant has been received by MBTA 
toward improvements of the Franklin Branch facilities and service. 
Improvement of the Stoughton and Providence services are anticipated 
as part of the MBTA's continuing Commuter Rail Improvements Program 
(CRIP). Acquisition of and improvements to commuter rail rolling 
stock are a subject of the MBTA's Capital Grant Application for 
CRIP-Phase II filed September 23, 1975. 


D. South End/Roxbury/ Dorchester/Mattapan Transportation Improvements - 
the MBTA has submitted a proposed contract for Consultant Services 
to UMTA for an investigation of project alternatives and production 
of Environmental Impact Statement for improved transportation 
services for these communities. These services would follow Wash- 
inton Street from Downtown to Dudley Station and would diverge from 
the existing Washington Street corridor easterly via Blue Hill Avenue, 
Warren Street or the Midland Division to Grove Hall and south. 


E. Circumferential Transit - The Central Transportation Planning Staff 
(CTPS) is currently investigating alternatives for cross-town trans- 
portation in the institutional-residential-industrial ring through 
Boston, Cambridge and Somerville in preparation for an Environmental 
Impact Analysis. The subject project provides right-of-way reser- 
vation for this project in South End. 


F. Arborway Green Line - MBTA staff is currently developing a program 
of improvements to the Arborway Line in cooperation with the City 
of Boston. . 

G. South Cove Tunnel Extensions - Capital Grant Application has been 
submitted by the MBTA and approved by UMTA for this project. Its 
completion is an element in the provision of the Orange Line ser- 
vice between downtown Boston and South Cove and Back Bay. 


Midland Division - A Capital Grant Application has been submitted by 
the MBTA and approved by UMTA for this project. Commuter rail ser- 
vice and AMTRAK trains may be diverted to the Midland Division during 
construction of the Orange Line* enabling the project to move unim- 
peded by rail traffic within the immediate area of the construction 
of the Relocated Orange Line. This project, alone, could provide 
additional flexibility for railroad operations and would be the basis 
for transit improvements in the Porchester, Mattapan, and Hyde Park 


areas. 


New Orange Line Cars - A Capital Grant has been received by the 
MBTA for the purchase of additional 65' long cars for the Orange Line. 


Orange Line North - Service was initiated in 1975 on the new align- 
ment from Haymarket Station to Malden Center with intermediate 
stations at Community College, Sullivan Square and Wellington. 
Further extension to the Oak Grove Station, near the Malden-Melrose 
Line, will be completed in 1976. 


Other related transit improvements, such as the Arborway Bus Garage 
and operating improvements are described in the Transit Development 
Plan of the MBTA. 


* The impacts of the use of the Midland Division on commuter rail 


ape por ao MIRA service is part of . this Environmental Impact 


ee Study Context 
ime.) otudy Area Location 


The general project area is the portion of the City of Boston bounded by 
the MBTA Red Line Ashmont Branch on the east, the downtown area on the north, 
the Riverway Arborway parkland on the west, and Cummins Highway on the South. 
The project begins at the fringe of downtown Boston and extends along the 
existing right-of-way of the Penn Central Shore Line to the vicinity of the 
Forest Hills commercial area at Walk Hill Street (Fig. I-1). 


acne et LOVCCtMDeSCription-— Rall/Transit. (Fig... 1=2) 


The MBTA's Orange Line runs north and south between Forest Hills and 
Malden Center. A northern extension to Oak Grove at the Malden-Melrose Line 
is under construction. The Orange Line is primarily located at grade or on an 
elevated structure except for the 1.1 miles of subway through downtown Boston 
under Washington Street, and a new tunnel under the Charles River from Haymarket 
Station to Community College Station. The elevated portion of the line is 
located above Washington Street, in the southwest portion of the City of 
Boston, and generally parallels the proposed relocation section. 


The following transit and rail alternatives between South Cove and Forest 
Hills are the subject of this Environmental Impact Statement. 


e No Build/No Action 


@e Railbed on Modified Embankment (Raised and Widened) 


e Railbed Depressed O Full (maximum depth) 
fe) Modified (minimum depth) 
O Post-Hearing (intermediate depth) 


(The Proposed Project) 


These major options, as well as alternatives dropped from consideration, are 
discussed in detail in Section 4. 


Proposed Transit/Rail Facilities 


The following transit and rail facilities are proposed to be constructed 
as a result of this analysis: 


@e Relocate approximately 4.7 miles of the existing Orange Line from 
the South Cove area (south of Essex Station) through Back Bay 
Station and on to Forest Hills. The Line will consist of two 
tracks and will generally follow the present railroad right-of-way. 
The southern terminal of this project will be a new station at 
Forest Hills. 


e Replace existing four-track railroad with three new tracks parallel 
to and east of the transit tracks, from South Cove Tunnel portal to 
Forest Hills. The tracks would occupy a common right-of-way from 
South Cove to Forest Hills, diverging at Forest Hills to Providence 
(Shore Line) and to Needham (Needham Branch), allowing either rail- 
road or transit on the Needham Branch in the future. 


e Both the transit and railroad tracks and station platforms would 
be constructed in a partially depressed section (the Post Hearing 
alternative) between a point just south of Massachusetts Avenue 
and a point south of Forest Hills. 


e Provide for the possibility of two future transit tracks on the 
Needham Branch and Shore Line (main line) beyond Forest Hills. 


@ Remove existing Washington Street elevated structure between South 
Portal and Forest Hills and provide interim Replacement Service 
between downtown Boston and Dudley Station until a permanent 
Replacement Service has been provided. 


Nine stations, to accommodate six car Orange Line trains, are proposed at 
the following locations: 


Rapid Transit Commuter Rail AMTRAK 


SOULH \Cove 

Back Bay 

Massachusetts Avenue 
Northeastern/Ruggles Street 
Roxbury Crossing 

Jackson Square 

Boylston Street 

Green Street 

Forest Hills 


Xx X 


MP DS PS OX OS OO OM 


xX 


There are five existing stations in the Washington Street subways: Essex, 
Washington, State, Haymarket, and North Station. Although some of the plat- 
forms at these stations have been lengthened, some are still not long enough to 
accommodate six of the new 65-foot cars. This project will include lengthening 
of platforms and associated structural work and finishing at: 


Essex (northbound) * 
Washington (both platforms) 
State (southbound) * 


The project would also include finishing work on the already lengthened plat- 
forms at Essex (southbound), and Haymarket (both platforms), and State (north- 
bound). With the lengthening of these platforms, all Orange Line stations 
from Forest Hills to Oak Grove will accommodate six of the new 65-foot cars. 


This project allows for the future provision of improved commuter rail 
service with incremental conversion to Orange Line transit service along the 
Needham Branch. 


No new rolling stock will be required for this project, as no additional 
mileage will be involved. The 100 existing cars may be modernized or replaced 
under an additional Capital Grant Application. They would be equipped for radio 
communication and cab signals. Additional cars may be needed as volume in- 
creases, and their acquisition would be provided for in conjunction with transit 
extensions. 


1.2.3 Project Description - Arterial Street (Fig. 1-3) 


Current arterial travel in the corridor is an arduous task. The existing 
arterial route from Forest Hills to the core area is negotiated via a connection 
of streets, each of which is incapable of providing acceptable service. 


Two routes are involved which are characterized by truck loadings, local 
traffic congestion and parking problems. These conditions cause inconveniences 
to both drivers and pedestrians. The shorter route alternative is Lamartine 
Street or Amory Street to Jackson Square; Columbus Avenue to.Roxbury Crossing; 
Columbus Avenue or Tremont Street to Massachusetts Avenue. A more circuitous 


route is Washington Street to Egleston Square, then Columbus Avenue to Roxbury 
Crossing. 


_ _ Both routes are discontinuous, have complex intersections and are de- 
ficient in traffic carrying capacity. 


* Includes Handicapped Facilities. 


Lamartine and Amory Streets, designed as residential streets, are de- 
ficient as arterials. 


The alignment of Columbus Avenue at Roxbury Crossing is extremely poor. 
In addition, both Columbus Avenue and Tremont Streets have poor surface drain- 
age and deteriorated roadbed and pavement. 


The Washington Street elevated transit structure presents the motorist 
with visual, physical and psychological problems. Piers located between lanes 
and at odd places introduce obvious restrict?ons. Additionally, Washington 
Street, basically a commercial street, serves poorly as an arterial with 


through motorists, shoppers and delivery personnel in competition for the same 
limited space. 


The proposed arterial street, designed as a Parkway or Boulevard, would 
start at Massachusetts Avenue at the connection to the Southeast Expressway, 
follow Ruggles Street in a westerly direction to the Penn Central Railroad, 
Pereetel the railroad®to its termination at.Forest Hills.’ Total length is 
about 3.8 miles. 


The arterial street has been divided into three segments (Fig. I-3) as 
follows: 


Segment #1 - Massachusetts Avenue to Ruggles Street 
Segment #2 - Ruggles Street to Jackson Square 
Segment #3 - Jackson Square to Forest Hills 


It has been determined by Massachusetts DPW, with the concurrence of 
FHWA, after a review of engineering drawings, an evaluation of probable impacts, 
and after public response to newspaper announcements that Segment 1 would 
qualify as a "non-major action". As such, the National Environmental Policy 
Act of 1969 (NEPA) does not apply. Consequently, the arterial from Massachu- 


setts Avenue to Ruggles Street (Segment 1) has not been included in this impact 
analysis. 


The alternatives under consideration for Sections 2 and 3 are listed below 
and fully described in Section IV: 


e No Build* 
@e Build Segment 2 only 


@ Build Segments 2 and 3 


1.2.4 Regional Transportation Planning Context 


A rapid transit line located on ‘the Shore Line tracks of the Penn Central 
has been included in most major regional Planning studies of recent years. 
Documentation of the proposal for this Relocated Project by MDPW in 1968 and in 
the MBTA Master Plan resulted in a project for a rapid transit line located in 
the median of a major expressway leading into the heart of Boston. 


For a No-Build Alternative, only normal maintenance of existing streets 
would take place. The impact of choosing this option is used as a basis 
for comparison with the impacts of the Build Alternative. Selection of a 
No-Build Alternative will not rule out minor improvements to the existing 
local street system. 


In the recent past, regional planning was noted for the emphasis it placed 
on highway planning. This attitude was changed in the early 1970's when the 
Governor stopped all new expressway construction within the Route 128 perimeter 
for a major restudy of the Boston region's transportation needs. Following the 
study made by the two-year, $3.5 million Boston Transportation Planning Review 
(BTPR), the Governor decided not to build the radial expressways planned for 
the region. He decided to rely more on mass transit to move people in the 
denser core area. The Commonwealth of Massachusetts adopted a "balanced" trans- 
portation policy, calling for a combination of transit and highway investments, 
planned as part of a unified transportation system. The Southwest Corridor 
studies of the BTPR support the concept of major rapid transit, commuter and 
inner-city rail facilities on the alignment of the Penn Central trackage, 
paralleled by new or modified local streets and boulevards in place of thejpre-— 
viously planned expressway. 


The shift from highway to rapid transit and railroad construction in the 
corridor has been reinforced by Congressional adjustments to Federal programs 
for transit improvements. The Federal Highway Act of 1973 gave the states 
flexibility in using funds previously scheduled for interstate highway con- 
struction. Funds allocated for construction of the Southwest Expressway (Inter- 
state 95) have thus become available for transit projects with a strong emphasis 
on the Relocated Orange Line as the top priority of the corridor. 


The Relocated Orange Line has been given a high priority in the region be- 
cause of its key role in relation to other projects now being planned. Many 
of the longer-term projects will be influenced by construction of this project 
for an orderly, scheduled implementation at a later date. In addition, the 
project has had a relatively long period of gestation and growth, through 
agency investigation, community exploration and involvement. These elements 
are reflected in the current Transit Improvement Program for the Boston Region, 
which includes a summation of the many projects being considered for transit 
improvements in the region, together with a description and scheduling of pro- 
jects over the next decade or more. In this tabulation, as in all recent docu- 
mentation, the Relocated Orange Line is of the utmost importance and highest 
priority for the region. 


Several of the emerging transportation plans build upon the proposed Re- 
located Orange Line for improved transit service. Chiefly, these are possible 
future transit extensions beyond Forest Hills to either West Roxbury or Route 128 
in Needham, but they include an orderly upgrading of the commuter rail and 
AMTRAK services which utilize this corridor for access to Boston. These possible 
future line extensions or improvements have been analyzed in Section 5.1 con- 
sidering the changes they might produce in transit ridership for the Relocated 
Orange Line if they were implemented. 


igi) SHAS EORICdl Background sora Lucy 


The Relocated Orange Line is proposed for a railroad alignment which is 
one of the oldest in Massachusetts. The line was built as part of the Boston 
and Providence Railroad Company, chartered in 1831 and first opened to passenger 
service in 1834. In 1888 the line was leased by the Old Colony Railroad Company, 
in an effort to forestall impending New Haven Railroad competition with its pro- 
fitable Fall River - New York passenger steamers on Long Island Sound. The New 
Haven, however, gained the upper hand under the guidance of J.P. Morgan, who 
leased the Old Colony system in 1892, thereby completing a through route for 
the Shore Line between New York and Boston and opening an era of extensive 
passenger service in the corridor. 


_ Passenger service on the Shore Line and the tributary commuter rail lines 
sharing the roadbed was so extensive that most early transit extension plans 
assumed its permanent viability. Early plans for a corridor expressway respected 
the presence of the rail service, retaining trackage and service on the existing 
right-of-way. By the mid-1950s, rail service had begun to decline, the pro- 
posed expressway joined the interstate highway system, and shortly thereafter, 
1t was recommended that the existing Orange Line on the Washington Street El be 
relocated to the median of the highway. By 1967, the MBTA and the State De- 
partment of Public Works had completed sufficient analysis of the joint express- 
way-and-rapid transit scheme to embark on initial land acquisitions in the 
corridor and construction of the South Cove Tunnel. 
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In September of 1968, the MBTA initiated construction on a segment of the 
South Cove Tunnel. This new tunnel forms a junction with the existing Orange 
Line Tunnel at Washington and Kneeland Streets and extends to the right-of-way 
of the Massachusetts Turnpike. South Cove Station. is included within the 
confines of the tunnel, and is located on Washington Street in front of Don 
Bosco High School and across the street from the New England Medical Center 
Hoeoitals.,. This project was initiated by the Authority with $13,3) million of 
100% local bond funds because urban renewal construction scheduled for the 
South Cove area could not be delayed and the Federal Government did not have 
Sieeerent. funds at that time (1968) to assist in the financing of this project. 
In 1972 the tunnel and the shell for the new Medical Center Station were 
completed and urban renewal construction has proceeded above the facility. 


Clearance for I-95 and the Orange Line involved the relocation of over 
700 households and 300 businesses in the communities of the corridor. Most 
of the clearance took place north of Forest Hills. Damages were not limited 
to the actual highway takings. Uncertainty about the impact of the highway on 
properties adjacent to the right of way contributed to a pattern of neglect and 
inaction. This accelerated neighborhood deterioration along the potential path 
of the road. The deterioration continues today. 


Controversy over the impacts associated with the expressway system mounted 
and in 1970, further planning and construction was halted pending a full scale 
review of transit and highway plans in the metropolitan area by the Boston 
Transportation Planning Review. As part of that review a series of public 
hearings were held on the findings of the technical effort and the recommen- 
dations of community groups, municipal and institutional agencies. On October 
30 and 31, 1972 public hearings were held on the Southwest Corridor transit and 
highway project, attended by an estimated 1700 persons. The speakers at the 
hearing, while bitterly divided over the question of the proposed expressway, 
were nearly unanimous in support for the Relocated Orange Line. Transcripts of 
these hearings are available through the MBTA. 


Following the hearings and the major work by the BTPR, the Governor 
dropped plans to continue I-95 into Boston. He urged top priority for Southwest 
Corridor transit investment to provide improved mobility for corridor residents, 
and to spur renewal of the land cleared for the expressway. He also urged 
further exploration of the merit of depressing the rail facility, and an 
examination of the means of providing service to replace the loss of the 
Washington Street El in the heart of the South End and Roxbury. As an integral 
part of the development plan, the Governor appointed a Development Coordinator 
in mid-1973 to work with agencies, officials and community representatives 
toward implementation of corridor transportation elements and land development. 
Following the completion of the BTPR, the Southwest Corridor Development 
Coordinator has established consensus around the direction of this project. 


This document represents the distillation of the efforts of the MBTA, the 
Southwest Corridor Development Coordinator, the Central Transportation Planning 
Staff with cooperation from MDPW, the Metropolitan Area Planning Council and 
Many other agencies. The extensive contact with the community throughout the 
process has been documented and summarized in Section 1.3.3. 


dee. 67 Major) Issues 


The transcript of the previous Boston Transportation Planning Review and 
UMTA Capital Grant/FHWA Highway’ Location and Design public hearings on the 
Southwest Corridor contain major issues raised by citizens concerned about the 
project. Residents who spoke at the two hearings expressed concerns that the 
rail facilities should be depressed below grade to alleviate noise and visual 
impacts, and that delays in construction should be minimized. 


The public participation process which has been underway since the 
initial hearings has revealed that these issues are still a concern of residents 


and others were brought up: 


1. Disruption during construction. 

2. Disposal of spoils from excavation. 

3. Details of pedestrian, bus and automobile access to stations. 
4. Interest in joint development at station locations. 


5. Open space green belt development. 


6. Influx of new vehicle traffic from the suburban bedroom 
communities. 


7. Potential high speeds on the proposed. arterial. 


8. Desire for continued rail commuter service to Back Bay 
Station during’ construction. 


9. Potential increased noise and vibration due to the added 
rail and transit -traffic expected. 


10. Concern for the electric arc flashing during nighttime 
hours if catenary power is used. 


11l- Need for security fencing of the rail/transit facility, 


12. Concern for personal security within the stations as a 
result of the project. 


13. Changes in property values. 


14. Provision of a replacement service between Dudley Station and 
Downtown Boston. 


These items are among those addressed within the specific alternatives 
described in this report. 


bee) Method of Study 
1.3.1 The Technical Analysis Process 


An environmental impact analysis is essentially a comparative one. The 
present is judged against the future. The future with a given project is 
compared to a future without that project. Based on work by the BTPR, this 
analysis follows that same logical structure. First, the BTPR study team took 
an inventory of the existing environmental conditions through field work, 
interviews, research of published sources, and public meetings. Next, future 
changes in existing conditions were projected under the assumption that the 
Relocated Orange Line would not be built. This was done through the use of 
computer models, professional judgments, interviews with local officials and 
experts, and experience in similar situations. This set of projections com- 
Prised the "No-build" future of the alternative without the project. 


The study team prepared a set of alternative configurations for the 
Relocated Orange Line project, as described in Section 4, and projected future 
conditions under each of the selected "build" alternatives. The resulting 
comparisons with the no-build future indicated the impacts attributable to the 
project and provided much of the material for this report. 


The environment in which the project would be built was divided into a 
number of component parts - the transportation system, air resources, water 
resources, noise conditions, community and economic resources, and visual 
character. Each environmental component became an element of the technical 
study, using the analytic techniques relevant to the particular discipline. 
Two other study elements comprised the environmental analysis -- the community 
participation program, described in Section 1.3.3., and the preliminary engi- 
neering and design, which provided more precise definitions and specifications 
for the project alternatives. 


The study process did not proceed in discrete steps, but involved con- 
tinual interactions between the study team members, the community, and appro- 
priate public and private agencies. The result was an exploration of issues 
and discovery of major community concerns. This in turn, resulted in additions 
and revisions of the data base to refine and evolve alternatives. 


Subsequent to the publication of the Environmental Impact Analysis, an 
additional Public Hearing was held on the proposed Southwest Corridor Project. 
As a result of that Hearing, a new "Post Hearing" Profile was examined as an 
alternative and incorporated in this Environmental Impact Statement. This 
new Profile has become the basis of the revised project description and is 
part of the Proposed Project. 


1.3.2 Geographic Scale of Analysis 


The diversity of the study elements dictated analysis over a variety of 
geographic scales, from the regional to the site-specific. A set of geographic 
areas, rather than a single area, was chosen to fit the differing needs of the 
various elements, with each comprising the "study area" for the appropriate 
elements. 


Regional trends and transportation systems were considered at a regional 
scale, which included all the communities in the Southwest Corridor. A smaller 
study area composed of the inner portions of the Corridor was used for traffic 
analysis and for part of the community and economic studies. A community scale 
of analysis was defined, covering the portions of Boston which form distinct 
Subareas. This scale proved useful for air and noise analysis, neighborhood 
and land use analysis and some traffic and ridership studies. 


The more physically oriented studies, such as geology, water resources, 
ecology, visual analysis and design, demanded the smaller cowerage and greater 
detail of a project area scale, typified by graphics showing alignment and 
station locations. The smallest area used in the analysis was the specific 
station site, covering the immediate station area. 


meee o Tne Public Participation Process 


Work of the Boston Transportation Planning Review intensified the process 
of public participation in the Southwest Corridor. The BTPR Working Committee, 
as well as numerous public information meetings and workshops and briefings, 
brought the BTPR staff together with: representatives from Corridor neighbor- 
hoods; regional organizations concerned with transportation, land use and 
environmental questions; state and local agencies; business and professional 
organizations; elected officials; and private agencies and organizations. The 
BTPR's technical staff was made available to participants both at meetings and 
on an informal, individual basis through the coordination of the Community 
Liaison and Technical Assistance Staff. 


Public awareness of transportation issues in the Southwest Corridor was 
at a high level. This fact together with immediate problems related to highway 
land takings, required that the Southwest Corridor participation process be 
aimed at working very closely with neighborhoods - involving them in the study 
of long range transportation/land use questions as well as in the solution of 
short term problems such as the interim use of land that has been acquired by 
the Department of Public Works. 


Work done in the Southwest Corridor subsequent to the BTPR, has increased 
the scope and intensity of the public participation process. This work remains 
on-going. 


The goal has been to develop a working partnership - expected to last for 
some years - with individuals, agencies, and organizations throughout the 
Corridor, and to provide continuous community liaison and technical assistance 
to be sure that people's concerns will be reflected throughout the long process 
of Corridor redevelopment. This partnership has led to the refining of alter- 
natives as presented in this document and will continue through the design and 
construction. 


To that end, the following specific techniques have been used: 


A. In 1973, a Southwest Corridor Development Coordinator was appointed 
by the Governor to coordinate the workings of the large number of 
agencies involved in redevelopment. The Development Coordinator 
opened a site office at 8 Asticou Road, Jamaica Plain, in approxi- 
mately the center of the Corridor. The site office maintains a 
full staff and a complete set of maps and documents having to do 
with Corridor affairs. It also provides a convenient place for 
holding small workshops and meetings. The work of the office is 
well known throughout the Corridor by this time through newspaper 
publicity, mailings and the publication of a telephone number to 
be used for all Corridor emergencies and problems. The Southwest 
Corridor General Mailing List, used to advertise public information 
meetings and for periodic updates on Corridor affairs, contains 975 
names. 


B. The Coordinator's office conducted an extensive survey of all groups, 
agencies and organizations with actual or potential interest in the 
Corridor. Each has been asked to have a representative sign a 
Memorandum of Agreement. (See Appendix G) The signatories included 
private organizations and those state and local agencies having 
statutory responsibility for Corridor development. 


C. All of the signatories of the Memorandum of Agreement make up the 
membership of the Southwest Corridor Working Committee. This body 
meets at regular intervals as a policy advisory committee to the 
Southwest Corridor study process on issues of Corridor-wide concern. 


D. A separate committee has been set up in each of the Corridor neighbor- 
hoods to deal with purely local maintenance and development issues. 
Included among these local groups are the Roxbury/South End/Mission 


Hill Neighborhood Committee and the Jamaica Plain Neighborhood 
Committee. 


E. Special Task Forces have been created to deal with certain Corridor 
issues that require intensive study. These have been: 


e@ The Task Force on Commuter Rail 
e The Task Force on Interim Land Use 


e The Task Force on Long-Term Planning and the 
Scope of Services for Corridor Consultants 


e The South Cove Tunnel Task Force 


e The Forest Hills-Needham Public Transportation 
Improvements Steering Committee 


e The South End/Roxbury Transportation Improvements 
Committee (including representatives from Dorchester 
and Mattapan) 


e Task Force on Open Space 


e South End/Saint Botolph Task Force (Noise and 
Acquisitions) 


F. Publicity has been extensive; a mailing list is maintained for each 
committee and meetings are announced at least two weeks in advance, 
by letter. In addition, most meetings are advertised in local 
newspapers by way of front page articles describing some aspect 
of Corridor affairs. Radio spots are used in the case of very large 
or very important meetings. 


Full minutes are taken at each meeting and distributed to every name 
on the mailing list along with notification of the next meeting. The 
minutes are complete enough so that anyone missing the meeting will 
have a very good idea of what was said, by whom, and what decisions 
were made. 


A letter updating Corridor issues is sent out to the General Mailing 
List approximately four times per year. The mailing lists are 
continually updated to include all those attending meetings or 
calling in to request that they receive information. 


G. A Public Hearing was held on July 15 and 16, 1976 on the MBTA/MDPW 
Proposed Southwest Corridor Project. This joint hearing was on the 
MBTA Capital Grant Application and the MDPW Highway Location and Design. 


H. Subsequent to the Public Hearing noted in "G" above, a Task Force on 
Veritcal Profile was established as a sub-committee of the Southwest 
Corridor Working Committee in order to discuss a profile which had 
many Of the beneficial aspects of the fully depressed alternative 
without the high cost associated. The "Post Hearing" Profile now 
proposed is the result of the concerns of that Task Force. 


During this process, the MBTA has gone to considerable length to advise 
merchants and businessment of the Project. All takings by address have been 
discussed at Neighborhood Committee Meetings. Significant newspaper, television 
and radio coverage of the Project and of the Public Hearing have preceded the 
Hearing. Hearing notices indicating that takings would occur were published 
twice in each of 21 newspapers. Capital Grant Applications listing the takings 
were available in 44 locations as listed in the July 15 Public Hearing notice. 
Many businessmen testified at the Hearing. All businessmen who were on the list 
of takings and who were not in attendance at the Hearing were contacted by mail 
immediately after the Hearing. They were advised of the Project and of the 
occurrence of the Hearing, and it was noted that they were not in attendance. 
Further, they were invited to call questions or concerns to the attention of 
the Southwest Corridor Development Coordinator and informed that the record would 
remain open until July 26 for their formal remarks. Several businessmen did call, 
and have submitted letters for the record as they felt necessary. 


The Secretary of Transportation of the Commonwealth, the MBTA, Mass DPW, 
and the Southwest Corridor Coordinator intend that the process of citizen 
participation as codified in the Southwest Corridor Memorandum of Understanding 
(see Appendix G) be extended through the design and implementation phases of 
the project. They will entertain amendments to the document as processed by 
the Southwest Corridor Working Committee and endorsed by the responsible public 
agencies. It is anticipated that task forces, and Neighborhood Committees will 
continue to meet as may be necessary to encourage a full discussion of issues in 
the Corridor. 


Led Organization of the Environmental Impact Statement 


This report is organized to fulfill the administrative and legal require- 
ments of the various Federal and State regulations, and to make it easy for 
readers to find specific information of interest to them. The rest of the 
document contains the complete environmental evaluation of the project alter- 


natives. 


The document consists of seven sections and is organized to parallel 
the guidelines in UMTA Order 5610.1.1B. It begins in Section 2.0, with a 
description of the existing environmental conditions. The transportation 
system need for the Relocated Orange Line is discussed in Section 3.0. The 
process of defining alternative ways of addressing the transportation needs, 
and the specific alternative chosen for study are presented in Section 4.0. 
Section 5.0 details the probable impacts of each alternative and is probably 
the most important section of the analysis. The adverse environmental impacts 
are highlighted in Section 6.0 together with means of ameliorating harmful 
effects. Section 7.0 discusses the short and long-term benefits and conse- 
quences of the project against a background of immediate impacts on the region 
and local communities. Finally, in Section 8.0, the existing commitments to 
the project and its further resource commitment are tabulated. 
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2.0 STUDY AREA DESCRIPTION 


eo. Physical Setting 


The general project area is the portion of the City of Boston bounded by 
the MBTA Red Line Ashmont Branch on the east, the downtown area on the north, . 
the Riverway-Arborway parkland on the west, and Cummins Highway on the south. 
The project begins at the fringe of downtown Boston and extends along the exist- 
ing right-of-way of the Penn Central Shore Line to the vicinity of the Forest 
Hills commercial focus at Morton Street. Major man-made features are the densely 
developed older inner neighborhoods of the city; the extensive embankment of 
the Penn Central; the linear open space cleared for the previously proposed I-95 
expressway; the existing elevated transit line extending the full length of 
Washington Street; the high over-pass of Morton Street at Forest Hills; scattered 
industrial establishments adjacent to the railroad right-of-way; and the new 
community facilities and housing created through urban renewal. 


Prominent buildings near the alignment of the project include the 60-story 
John Hancock Tower, the Prudential Center, Northeastern University, the Mission 
Hill and Whittier Street Housing projects at Ruggles Street, the new Campus High 
School complex at Roxbury Crossing, the Bromley Park and Heath Street public 
housing projects at Jackson Square, and the West Roxbury Court House and MBTA 
Arborway terminal at Forest Hills. (Fig. II-1l). 


The three most dominating components of the physical surroundings within 
the study area are unquestionably the Elevated Orange Line along Washington 
Street, the Penn Central Embankment and the Land Cleared for I-95. 


Washington Street Elevated Orange Line (Fig. II-2) 


The Orange Line presently operates on an elevated steel structure along 
Washington Street between South Portal and Forest Hills. There are six stations 
which serve the elevated along the route. The stations vary in complexity 
from the simple suspended platform type (Northampton Station) to a combined 
bus-transit complex at Dudley Station. 


The elevated Orange Line was constructed in the early 1900s using a struc 
tural system of two column steel bents supporting four large longitudinal steel 
girders. They, in turn, carry the ties and track for both the north and south- 
bound Orange Line. 


A major portion of the line has been constructed using plate girder bents 
combined with either plate or truss-type longitudinal girders. A third major 
section extending north and south of Northampton Street Station is constructed 
of arched truss Bents combined with longitudinal truss girders. In the vicinity 
of Forest Hills stations, the structural system utilizes steel encased in con- 
crete. 


Although the structure is currently being painted, the last general paint- 
ing of the "El" occurred during the 1930's. The southerly end of the structure 
from Green Street to Forest Hills was painted in the late 1940's. During the 
construction of the Massachusetts Turnpike (1962-1965) the portion of the "El" 
passing over the pike was repainted. 


The overall height (from street level to top of rail) varies between 25 
and 35 feet. The two-track structure has an overall width which varies between 
25 and 45 feet placing columns both in the street and on the sidewalks. At 
stations, the structure widens to allow for platforms and track curvature. 


The elevated structure is the most dominating physical feature along 
Washington Street as it passes through Jamaica Plain, Roxbury and South End 
communities. Columns conflict with both street and sidewalk travel. Corrosion 
is prevalent , dripping rust during rain and snow. Noise levels are a sub- 
stantial 100 dB during transit operations. 
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Washington Street itself primarily contains retail establishments for the 
most of its length. Some housing south of Egleston Square and light industry in 
the area of McBride/Williams Streets are also adjacent to it. 


Land Available (Fig. uli 37 EI-3a)! 


Approximately 108 acres of land have been cleared for Interstateévoeecues 
or other public purposes in the area between Forest Hills and Massachusetts 
Avenue. Most of the building demolition occurred between 1966 and 1970. How- 
ever, demolition continued on a sporadic basis through 1975. In the meantime, 
the land has remained undeveloped, with the exception of temporary uses north of 
Forest Hills. 


The cleared right-of-way involves a substantial area. This fact, plus the 
indecision as to its ultimate use, has contributed to the deterioration of 
surrounding neighborhoods. 


The right-of-way was cleared for a width of 300 to 500 feet between the 
Central Artery ramps at Massachusetts Avenue and Ruggles Street leaving approxi- 
mately 33 acres barren. 


From Ruggles Street to Jackson Square, the clearing was primarily to the 
east of the existing Penn Central Embankment and on both sides of Columbus 
Avenue, which parallels this segment. In all, approximately 29 acres are un- 
developed in this segment. 


Approximately 46 acres of land were cleared primarily to the west of the 
Penn Central embankment between Jackson Square and Forest Hills. There are 
several buildings in each segment which still remain within the right-of-way 
taking line established for Interstate 95 South. Nearly all of these buildings 
are currently owned by the Massachusetts Department of Public Works and are 
leased subject to a one-month termination. 


A listing of D.P.W. owned structures presently occupied is presented in 
Appendix# Ll toethiseprojects 


Penn Céntral Shore line Right-of-Way. (mig; ela-—o) 


The Penn Central right-of-way (as it relates to the Orange Line project) 
begins at the proposed South Cove Portal located adjacent to and south of the 
Massachusetts Turnpike Extension beneath Arlington Street. The right-of-way 
from that location parallels the south side of the turnpike to Back Bay Station, 
a distance of approximatley 0.6 miles. This section is below the grade of the 
surrounding terrain. The turnpike is below grade as well. A frontage road is 
adjacent to the tracks on the south side from Shawmut Avenue to Arlington Street. 


Commercial buildings abut the right-of-way between Arlington Street and Back Bay 
Station. 


The bridges over the railroad in this section are as follows: 


Location Typexsof Span 

Tremont Street Steel Stringers 
Arlington Street Brick Arch Spans 
Berkeley Street Through Plate Girder 
Columbus Avenue Steel Stringers 
Clarendon Street Steel Stringers 


Foot Bridge @ Back Bay Station Reinforced Concrete 


Many of these structures were built in the late 1800s. Four tracks serve 
the Penn Central Shore Line’ in this area. 


The railroad right-of way is generally located below the grade of the 
surrounding terrain from Back Bay Station to Chickering Tower. The right-of-way 
gradually rises to meet existing grade in the vicinity of Gainsborough Street. 


LL 


Within this section (approximately 0.7 miles in length) the right-of-way is 
abutted by residential buildings. An exception is the Boston Arena and 
Northeastern University. 


The bridges over the railroad in this section include the following: 


Location Type of Span 
Back Bay Station Parking Area Brick Arch on columns 
Dartmouth Street Girder on columns 
Signal Bridge Truss 
Follen & Braddock Park 

Foot Bridge Truss 
West Newton Street Enclosed Deck Plate Girder 
Durham & W. Rutland Square 

Foot Bridge Truss 
Massachusetts Avenue Rolled Beams 
Gaines»orough & Camden Street 

Foot Bridge Through Plate Girder 


These structures are also estimated to have been built in the late 1800s. 
The Penn Central tracks are then supported on a man-made earth embankment for 
a distance of three miles from Chickering Tower near Gainsborough Street to 
Forest Hills. The embankment was constructed in the mid-1890s and bridged the 
streets and ways existing at that time. It presents a formidable barrier to 
cross movement in the corridor. Currently, there are sixteen steel track 
bridges, a five-span stone arch, and one concrete pedestrian underpass. These 
structures were built during the original construction and strengthened for 
heavier loading in 1914. 


Bridge crossings are located at: 
Location Type of Span 


Ruggles Street Through Plate Girder Spans 
Prentiss Street zs % ‘> # 
Station Street : i fs 
Former Station Drive ~ x. f % 
Tremont Street Steel Arch Spans 

New Heath Street Through Plate Girder Spans 
Heath Street - 4 * 
Centre Street i y - 
Atherton (Mozart St.) ss " Ks i 


Boylston Ww WwW w WwW 

Lawndale Terrace Concrete Arch (Pedestrian) 

Green Street Through Plate Girder Span 
" Ww 


Williams Street 
McBride Street " " " " 


Morton Street Stone Arch Span 
Asticou Road Steel Arch Span 
Walk Hill Street Through Plate Girder 
Washington Street Through Plate Girder 


The Arborway at Forest Hills is the only bridge over the embankment 
section. 


Existing vertical clearances between the local street (under) and the 
railroad structures in this section range generally from 11 feet to 15 feet. 
The City of Boston requires 16'-0" vertical clearance over city streets for any 
new construction. 


Four former stations are located within the embankment section: Roxbury 
Station, Heath Street Station, Boylston Street Station and Jamaica Plain 
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Station. These stations have been abandoned and all that remains are the 
concrete platforms and the stairways leading to them. The areas have been 
fenced off and all of the pedestrian underpasses have been bricked-up with the 
exception of one. This exception is located at Minton Street and is used pri= 
marily by school children attending Our Lady of Lourdes School. 


The condition of these structures (rated for 79 mph line speed) is con- 
sidered fair. They have a rated capacity of 263,000 pounds for a four axle 
car: 


In addition to the four main line tracks, there is one active sidetrack 
on the embankment near the Green Street underpass. 


PRE The Human Environment 


2.2.1 »Geography¥and Historymoer the Area 


The City of Boston is located in a basin, a broadening of the coastal 
plain, defined by a rim of hills and ridges, remnants of a series of fault 
lines. The hill and ridge definition is strongest in the north, west and 
south, eae et down in the southwest, where the basin is interrupted by drum- 
lin formations* roughly three miles from the State House. This varied hill 
pattern is broken by two valleys - one following the Neponset River and the 
other following the original course of Stony Brook. The valleys come together 
just to the southeast of the Stony Brook Reservation, in the Hyde Park section 
of the City. 


The project area is located in the valley of the Stony Brook, where the 
early railroad was constructed to take advantage of easy gradients. Further 
influence of landform on development patterns is illustrated by the closeness 
of fit between densely urbanized areas and the limits of the Boston basin and 
the lowland river valleys which pass through the basin's rim. These were the 
lands easiest to build upon, and they contain the oldest sections of the metro- 
politan area. The net effect was the creation of Boston basin urbanized area 
of multi-family dwellings and higher density job concentration, where urban 
problems and opportunities are most concentrated. This area contains the 
highest number of people and buildings per acre, and the highest level of dis- 
turbing ambient conditions such as deteriorating structures, air pollution, 
noises, dust and vibration. 


The break in the rim of the Boston basin to the southwest permitted high- 
intensity development that extends almost to Route 128, where the Blue Hills 
and wetlands of the Neponset watershed provide natural barriers or limits to 
the pattern of urbanization. Within the Southwest Corridor, little of the 
original natural ecology has been left untouched by development. Specific parks 
and reservations have been provided to the great benefit of the residents of 
the City, but the original watercourse of the Stony Brook has been almost 
completely placed in culvert. 


The landform (Fig. II-5) was a particular determinant in the location of 
the early roads and first settlements. Early roads in the proximity of the 
Corridor included: Washington Street (which, before the filling of Back Bay, 
was the only road along the neck to the Boston peninsula and which then pro- 
ceeded to parallel Stony Brook), Centre Street and Perkins Street in Boston; 
and Brush Hill Road and Blue Hill/Canton Street, in Milton. 


lsee Section 2.3.3. Geology and Soils 
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Farms were built up throughout the area south of the peninsula. In the 
latter half of the Eighteenth Century summer estates for wealthy Boston families 
were established in the Jamaica Plain area because of its scenic values. 


The Boston and Providence Railroad was built along the upper Neponset and 
along the western side of Stony Brook Valley in 1834. Nearby lands were opened 
up for industry and for residences for commuters. 


The datter half of the Nineteenth Century brought rapid: changes. In the 
1870s the street car line along Washington and Centre Streets from Roxbury to 
West Roxbury spurred large scale residential growth. Boston's need for parks 
became a real concern and major urban works by Frederick Law Olmsted resulted 
in the Boston Park System (the emerald necklace). The Olmsted Park System, 
which includes the Arborway and the Arnold Arboretum, is now on the National 
Register of Historic Places. 


In 1909 the Forest Hills extension of the Boston Elevated Railway on 
Washington Street was completed and the rapid development of Roslindale and 
West Roxbury followed in the classic tradition of "streetcar suburbs". 


The waves of growth after each transportation service improvement have 
resulted in a series of neighborhoods in the Corridor with characteristics re- 
presentative of the architectural styles prevalent when they were built. 


taeete a Community Context 


go 2a’ Leg iNeighbor hoods) (Fig.e 11-1) 


Neighborhood Character - South End, Fenway, St. Botolph, 
South Cove and Back Bay 


The existing Penn Central Railroad forms the boundary separating 
the South End from Back Bay and the Fenway. However, the railroad may 
be more significant in providing the boundary between the downtown 
commercial functions of the Back Bay and the primarily residential sec- 
tions of the South End. 


Since completion of the Prudential and Hancock Centers, and the 
recently completed Christian Science Complex, Back Bay has become a high 
intensity adjunct of the older portion of Downtown Boston. Simultaneous- 
ly the South End has undergone a substantial change through the urban 
renewal process, which has transformed the section of South End adjacent 
to Back Bay into a recognized historic residential district. 


This section has had great appeal because of its links to Down- 
town or Back Bay. It has also traditionally been host to the newly 
arrived immigrants to the City. Vestiges of the ethnic and racial back- 
grounds are strong in the South End. Tremont Street and Columbus Avenue 
- parallel to the railroad - are lined with shops of great diversity, 
reflecting the mix of backgrounds of the people who meet and live to- 
gether in the South End. 


Most of the housing in the South End is constructed in mid- 
nineteenth century row-houses, except in those instances on the major 
avenues where urban renewal clearance provided a higher density/replace- 
ment building. Commercial facilities are scattered throughout the 
neighborhood, and most South End residents find other shopping goods 
reasonably close at hand, either in Downtown, Back Bay, or at Dudley 
Square. Access to shopping is provided by local bus or by the Washington 
Street El, which dominates the center of the South End. 


Housing stock has deteriorated much more rapidly in the vicinity 
of the El. Renewal actions here have been somewhat slower, due to the 
uncertainties surrounding the El's removal. Vacancies in housing are 
much more pronounced in the Washington Street Corridor. These vacancies 
may have been mitigated by the massive presence of the Boston University 
Medical Center and the Boston City Hospital located in an area of the 
South End which is farthest from the corridor of rails. 


By contrast with the South End, the Fenway district contains 
several small neighborhoods surrounded by large institutions and has the 
subtantial open space of the Back Bay Fens, or Fenway. Two major museums, 
six major colleges, and numerous medical institutions focused on the 
buildings of the Harvard Medical School are in the Fenway. The institutions 
which are most affected by the Relocated Orange Line are Northeastern 
University, Wentworth Institute, and the Museum of Fine Arts. Each of 
them is situated close to the project corridor. 


Housing in the area is varied. It contains extensive student 
accomodations in the vicinity of Northeastern and the Museum. It has the 
large Mission Hill and Mission Hill Extension housing projects located 
between the corridor and the Harvard Medical Area complex. 


The St. Botolph neighborhood (lying directly adjacent to the 

existing Penn Central Railroad and extending north to Huntington Avenue) 

has been variously affiliated with both the Back bay and the Fenway district. 
Predominately residential, it has an architectural character similar to 

that of the South End. The St. Botolph neighborhood contains many long- 
time elderly residents and many transient residents, as well as a number 

of owner-residents. It is small in area and diversity. It relates directly 
to the Prudential Center and is clearly affected by its proximity to the 
Yailroad: 


The South Cove is part of the Central Area and exhibits many of its 
characteristics such as dense housing, commercial and institutional build- 
ings. It contains the Bay Village neighborhood, the New England Medical 
Center and is the heart of the Chinese residential community. A large 
amount of moderate-income, high-rise housing has been built in the past 
five years along the Massachusetts Turnpike which forms South Cove's 
Southern boundary. 


In the Back Bay, the much delayed 1.5 million square foot John 
Hancock Tower, which will house 10,000 persons, has recently opened. 
The mini-tower at Prudential Center is now nearly fully occupied. 
This represents significant new employment in the area with Boston Gas' 
and Gillette's corporate headquarters among those adding an estimated 
8,000 people to the daily work population. 


Several other projects in the area are at various stages of imple- 
mentation: the 3 million square foot, mixed-use Park Plaza Project, a 
new Western International Hotel, and a new Bergdorf Goodman Store at 
Prudential Center. These projects represent the latest execution of the 
City's "High Spine" concept for growth of the downtown. This concept re- 
quires the location of high density residential, office and commercial 
retail uses in a linear spine connecting the downtown financial district 
to the Fenway Urban Renewal Area at Northeastern University, as the prime 
real estate development sector of the core. This spine parallels the 
alignment of the Penn Central Railroad between South Cove and Northeastern 
University. Thus, the South Cove/Back Bay transit link is critical in 
allowing the development of the region's economic base. Without the 
access it will provide, growth will be hindered and automobile based trans- 
portation to this growing sector of the city would be encouraged. 


If constructed, the South Cove/Back Bay branch of the Orange Line 
would directly serve this expanding market and development area. The 
Green Line has become. drastically overcrowded during recent years (in 
both inbound and outbound directions during the peak hours) owing largely 
to growth at Prudential and on Boylston Street in Back Bay. Because of 
its proximity to the trunk of the Green Line, the Orange Line connection 
to Back Bay will- provide much needed relief for those making trips to and 
from Back Bay and the Boylston Station area of the South Cove. It is pre- 
dicted that the opening of service to South Cove and Back Bay Stations 
will relieve overcrowding on the Green Line caused by boardings and 
alightments at Boylston, Arlington and Copley Stations, as well as draw 
new riders to the system. 


Neighborhood Character - Roxbury and Mission Hill. 


The South End and Roxbury merge south of Massachusetts Avenue. 
The exact boundary is indeterminate, but near Ruggles Street, the area is 
known as Lower Roxbury. This area was to have been the interchange of two 
expressways - the Southwest and the Inner Belt - and consequently land 
takings were most severe in the vicinity. Urban renewal clearance has 
added to the impact, but gradually new construction has filled the space. 
The Campus High School is the largest single project. It is closely fol- 
lowed in scale by the sheer volume of new housing throughout the area. 


Dudley Square is the commercial heart of the area. It is located 
on the far side of the Campus High School project some distance from the 
rail lines. Once the terminus of the Washington Street Elevated Line, 
Dudley progressed toward major retail status, enhanced by the location of 
city service office and court functions nearby. The blighting impact of 
the snaking elevated lines overhead - along with other business factors - 
have taken a heavy toll on Dudley. Changes in competition from the suburbs 
has been further aggravated in this inner city area by an actual decline 
in population and buying power. 


Although Dudley enjoys centrality in Roxbury, benefitting residents 
from South End, Dorchester,and Jamaica Plain, it clearly has an advantage 
because of its position as an important modal transfer point on the transit 
network. While rehabilitation is important to maintain Dudley as an impor- 
tant community resource, additional development in the cleared lands ad- 
jacent to the rail tracks should be carefully studied to encourage economic 
revival. 


The remainder of the land cleared for the Inner Belt lies to the 
east of Dudley Square terminating in the South Bay industrial district 
situated between North Dorchester and South Boston. Boston City Hospital 
is a major medical institution s2rving many project area residents as well 
as the City of Boston generally. It is located at Massachusetts Avenue at 
the entry ramps to the Central Artery. Many viable manufacturing structures 
and the Orchard Park Housing Development abut the land cleared for roadway 
use in the area between Dudley Square and City Hospital. 


Mission Hill, to the west of the tracks, is a residential community 
closely related to the medical complex of the Fenway, but is constantly 
alert for encroachment by the institutions. The community is crowned by 
the steep grades of Parker Hill, and centers on the looming Mission 
Church halfway up the hill. The top of the hill is the site of yet 
another institution - the Robert Brigham Hospital. Housing is high den- 
sity, basically three decker construction, with a great many vacant par- 
cels scattered throughout. On the southern portion of the hill some 
industrial uses remain adjacent to the railroad embankment. 


Between Roxbury and Mission Hill, the rail tracks and the cleared 
land right-of-way is accented by steep grades rising to Parker Baa are 
the west and Fort Hill on the east. The valley between the two hills has 
historically been a physical and social divider between the two communi- 
ties on either side. This division is being broken down by migration of 
population from Roxbury into Mission Hill areas over the past few years. 
A similar population division and recent alteration has occurred between 
Roxbury and the northern portion of Jamaica Plain. 


Neighborhood Character - Jamaica Plain 


The community of Jamaica Plain begins approximately in the vicinity 
of Jackson Square and extends on both sides of the embankment to beyond 
Walk Hill Street on the south side of Forest Hills. The northern boundary 
extends from the Bromley-Heath project area along Heath Street at the foot 
of Mission/Parker Hill to the Jamaicaway. The western boundary is the 
Jamaicaway and Centre Street and includes the Arnold Arboretum area and 
Moss Hill. East of the Arboretum and south of Forest Hills are several 
residential areas which blend into Roslindale. The northern portions of 
these residential areas focus on Forest Hills as a commercial and transit 
center and are usually considered within Jamaica Plain. The eastern 
boundary is the cemetery and Franklin Park open space up to Seaver Street. 
The boundary then follows Seaver to Egleston Square and then Columbus 
Avenue to return to Jackson Square. 


Within this general area are a number of neighborhoods of widely 
varying age, physical form and socio-economic structure. A sampling to 
suggest the range of conditions is as follows: 


@® The Bromley-Park-Heath Street public housing projects. Age 
20 to 30 years, 3-story walk-up and elevator high-rise. 


® Our Lady of Lourdes parish area. Two- and three-family houses, 
Many Owned within a family for two or three generations. 


® An institutional area along South Huntington Avenue and in- 
cluding the V.A. Hospital. 


® A strong pedestrian oriented commercial section along Centre 
Street reinforced by a street running trolley. 


@ A grouping of elderly housing and nursing homes in the Jamaica 
Pond and Sumner Hills areas. These generally are large, wood- 
frame houses converted for institutional use. 


® Early Twentieth Century large single-family houses along the 
Jamaicaway and Arborway. These are largely owner-occupied, 
although many have been subdivided into two or three units. 


@ Moss Hill is generally suburban in character and was developed 
between the mid-twenties and early sixties. Incomes and pro- 
perty values are among the highest in the City of Boston. 


While these descriptions are very general and not all neighborhoods 
are included, they show the very great range of social and physical diver- 
sities. Unlike the South End where differing socio-economic groups occupy 
similar structures and live in close proximity, Jamaica Plain neighborhoods 
are distinctly different in physical as well as socio-economic character 
and frequently are separated by strong physical boundaries. Thus, there 
is rarely a Jamaica Plain-wide consensus on a critical issue. Most issues 
do not affect or interest more than one or two neighborhoods at a time. 
Jamaica Plain is often taken as a measure of voting patterns of the entire 
City of Boston because of its balanced composition and historical parallels 
in this regard. 


Recent population movements have transformed some of the eastern 
and northern precincts into neighborhoods of populations which are racially 
and ethnically mixed. A mixture of residential and industrial land uses 
parailel the rail tracks from Jackson Square to Forest Hills. Wide vari- 
ations exist in the scale and present condition of the housing and in- 
dustries which border or remain adjacent to the rails. 


There are several specific problems closely related to existing 
transit services within Jamaica Plain: 


e The Washington Street elevated structure creates a conflict 
between automobiles, pedestrians and transit facilities 
throughout its length. 


It is, perhaps, best represented by the chaos created 
at Forest Hills, which contains a concentration of commercial 
facilities closely related to the transit terminus in an en- 
vironment hostile to both pedestrians and autos. Auto-pedes- 
trian conflicts seem to characterize the portions of Jamaica 
Plain adjacent to the rail lines. Motorists seeking to bypass 
Washington Street because of its elevated line obstacles flow 
through heavily residential streets. Lamartine Street from 
Boylston Street to Green Street is an example of an attractive 
residential street overburdened with through traffic. Washing- 
ton Street therefore continues to fail in its functions to 
carry traffic. The result is that businesses along its length 
have been forced to abandon the street to avoid the difficul- 
ties it presents. 


e The Arborway streetcar line runs along Huntington Avenue, 
then south along Centre Street and South Street to Forest 
Hills. The absence of a reserved right-of-way presents 
severe operational problems to the MBTA and frustrates traf- 
fic flow. In spite of these problems the neighborhoods have 
voiced a strong desire to maintain and upgrade trolley service 
rather than change to bus service. 


e Bus stations at Egleston Square and Forest Hills are un- 
attractive and present environmental and traffic problems. 


e The interconnections between bus, Green Line and Orange Line 
at the Arborway and Forest Hills are split between two locations 
rather than one. Both facilities (because they are in split 
locations and are in poor physical condition) contribute to 
lowering the level of service. 


e Route 1 bus and truck traffic is excluded from the Jamaicaway, 
an MDC auto-only parkway. As a result through traffic filters 
through local service arterials and impacts on residential and 
local retail areas. 


Jamaica Plain, compared with other inner-suburban neighborhoods, 
has many environmental and cultural advantages. Its attractiveness as a 
residential neighborhood is reduced, however, by several negative environ- 
mental factors, by noxious and conflicting land uses (especially along 
the rail corridor), and by antiquated or inadequate city facilities and 
services. As a result, its future development is perceived to be doubtful 
by residents and non-residents alike. 


Zeceese ee COMMUNLLY. Facilities 


The community facilities in progress in the study corridor are 
shown in Fig. II-l. The proposed alternatives do not require the taking 
of any community facilities beyond existing Department of Public Works 
property holdings. Within those holdings, the Third Nail Drug Rehabilita- 


tion Center and the Jamaica Plain Area Planning Action Council lease space 
on a 30-day revokable basis. Several federally sponsored renewal pro- 
grams (Model Cities Sub Areas 1 and 2, the Campus High, Fenway and South 
End Urban Renewal Projects) abut the Corridor. Nevertheless, designation 
of this area, first for a highway and later for mass transit and arterial 
street improvements, precluded siting of new community facilities within 
the D.P.W. holdings. 


Undoubtedly the takings and continued indecision about re-use of 
Corridor land has negatively impacted facilities closest to it. Declining 
service population and an uncertain context for expansion, capital improve- 
ments or future locational strategy has had its effect. The decision 
against an Interstate Highway and in favor of mass transit and redevelop- 
ment provides a clearer framework for planning and decision making. Be- 
cause it is adjacent to an impressive number of regional and local in- 
stitutions, the Corridor represents increased access and modal choice. The 
cleared land resource presents a number of sites suitable either to expand 
existing community facilities or to site new ones. A feasibility study is 
now underway for the use of land between Jackson Square and Roxbury Crossing 
as the principal site of the Roxbury Community College. 


Discussions with various City officials indicate that Corridor- 
Land could provide for immediate and long-range public facility needs. 
Although some are very tentative, city facilities which could be located 
in the Corridor include: a replacement for the Bowditch-Wyman Elementary 
School and the District Police Station in Jamaica Plain; the outmoded 
Police stables south of Forest Hills; the Fuller Elementary School in Rox- 
bury and additions to the Carter School Playground site in the South End. 
In addition, vacant or underutilized warehouse space near the Corridor 
might be used to accommodate city warehousing functions currently located 
in a former public school in the St. Botolph Street Area. Reassigning 
that use to a suitable structure in or near the Corridor potentially frees 
that school for use as a much needed community facility in that neighbor- 
hood. 


Open space planning for the Southwest considers the establishment 
of a bicycle and pedestrian oriented path linking parks, playgrounds and 
community facilities throughout its length. 


Although originally conceived as a linear trail with lateral 
connections at Forest Hills and Ruggles Street only, analyzing the existing 
pattern of open space and community facilities suggests the exploration 
of additional lateral connectors. In Jamaica Plain the planned Southwest II 
High School and the existing Agassiz Community School and Saint Thomas 
High School and Church, point to the importance of the pedestrian environ- 
ment along Childs and Williams Streets. Strong parish ties indicate simi- 
lar consideration in the Boylston Street area. 


In Roxbury, Highland Street and Martin Luther King Blvd. poten- 
tially link the Bromley Heath Housing Project and the Hennigan Community 
School to the Shellburne Recreation Complex, the Roxbury YMCA, the Boys 
Club and Boston Technical High School. Historic John Eliot Square and 
Dudley Station represents another linkage possibility. The Symphony, the 
Christian Science Center, the Harriet Tubman Center and City Hospital 
Complex all located along Massachusetts Avenue provide the context for a 
strong, coherent visual connection between them, keyed by the projected 
Massachusetts Avenue station. 


2.2.2.3. Current Land Use and Zoning (Fig. II-8) 


Predominant land use in the project area is residential. It is of 
higher density (high-rise) at the northern edge of the Corridor in the 
South Cove, and of lower density (single-family, duplex and three deckers) 
as the Corridor approaches Forest Hills to the south. However, high-density 
publicly supported housing developments are located at several locations 
immediately adjacent to the Corridor. 


Local business districts are interwoven with the residential areas 
and are generally of the corner store or strip commercial variety. Larger 
aggregations of retail activity in the area are exceptions. Dudley Square 
is the largest of this type. Other concentrations of retail activity are 
at Egleston Station, Green Street, and Forest Hills in Jamaica Plain. 
Lying further from the Corridor are the Central Business District and the 
Prudential Center Area in Back Bay. 


Manufacturing and industrial activity are located adjacent to the 
railroad right-of-way and the proposed arterial alignment. The greatest 
concentration of such uses are found at the ends of the Corridor, in the 
South Bay Area near City Hospital and at Forest Hills. 


A number of public institutions are located near the cleared 
Corridor in the vicinity of Ruggles Street and Roxbury Crossing. These 
include the Museum of Fine Arts, Northeastern University, Boston State 
College, Wentworth Institute, Peter Bent Brigham Hospital and many others. 
Other institutional complexes are Boston City Hospital at Massachusetts 
Avenue and the New England Medical Center in the South Cove. Although 
strong tension continues between the institutions and local communities 
who resent encroachment on their territories, these institutions have a 
continuing interest in the decisions on the Relocated Orange Line and even 
more concern about the use of certain lands for their expansion programs 
adjacent to the line. 


Public open space usage adjoins the Corridor: the Fenway at 
Ruggles Street and Franklin Park and the Arnold Arboretum near Forest Hills. 


The most signiricant characteristic’ of the Corridor as ‘cleared 
land. The scale of demolition for highway construction plus the un- 
certainty as to an eventual decision about the highway has given the 
cleared strip a "wasteland" character. In Jamaica Plain most takings 
for the expressway were west of the railroad. Between Jackson Square 
and Ruggles Street most takings were on the east side of the tracks. 
From Ruggles Street, cleared land extends to City Hospital. 


Before the land was cleared, its use in the immediate corridor 
was a mix of manufacturing uses (including several industrial areas having 
rail sidings) with housing interspersed. Much housing was cleared in 
Lower Roxbury. This has been replaced in the past five years by develop~ 
ments utilizing federal and state assistance. 


The Penn Central tracks are located on an earth embankment. Due 
to its imposing size and narrow openings, the embankment looms as a major 
physical barrier between communities. It is significant, however, that 


the predominantly industrial uses existing adjacent to the embankment 
prior to demolition may have contributed to this sense of community 
separation. 


Current zoning in the project area corresponds very closely to 
current uses. Much of the cleared land is currently zoned for manufac- 
turing. 


2.2.2.4. Federally-Assisted Programs 


Several federally-assisted programs are now underway for much of 
the land abutting the rail corridor (see Fig. II-9). These include the 
Model City Program, which is coordinating a number of social, economic 
and physical development programs in six sub areas. Of the construction 
projects within the Model Cities area, very few abut the Corridor directly. 
One exception is the elderly housing development on the Holzer-Cabot pro- 
perty south of Jackson Square. Community programs such as the Third Nail 
drug rehabilitation effort, and the Jamaica Plain Area Planning Action 
Council (APAC) now lease DPW-owned property within the Model Cities area 
on a 30-day revocable basis. 


The Campus High School Urban Renewal Area is well into construction. 


A 2,500 student high school and 2,000 student occupation resources center 
are under construction in an area which abuts the cleared land. The area 
in question is located between Ruggles Street and Roxbury Crossing. This 
project includes the Lower Roxbury Community Corporation housing units, 
several hundred of which have been completed and are being occupied. 


The South End Urban Renewal Area is bounded on the west and north 
by the project Corridor. Back Bay sites and projects likely to be 
affected by the Relocated Orange Line are concentrated in this renewal 
area. The proposed new arterial construction in the presently cleared 
land abuts the South End Urban Renewal Area at its southern boundary. 


The remaining urban renewal areas adjacent to the Corridor are 
the Fenway Project and Washington Park. The Fenway Area plan includes 
three vacant parcels and one renewal parcel at Massachusetts Avenue ad- 
jacent to the railroad. Washington Park is a project area which is sub- 
stantially complete and does not directly abut the Corridor. However, 
Martin Luther King Boulevard was constructed in the east-west direction 
within the Washington Park area and is projected to extend to Jackson 
Square. It could affect local street traffic and transit service in the 
Corridor by providing increased vehicular access. 


The Corridor is characterized by one of the City's most signifi- 
cant concentrations of public and subsidized housing. Orchard Park, 
Whittier Street, Mission Hill and Bromley Heath public housing projects 
abut the Corridor. If projects within two or three blocks of the Corridor 
are included, there is an estimated public housing population of at least 
15,000 persons within the Corridor area. Publicly subsidized housing 
recently constructed include Academy Homes, various South End Urban Re- 
newal housing sites, and the Lower Roxbury Community Corporation housing 
within the Campus High School Renewal Area. Many of the more recent de- 
velopments are subsidized federally utilizing the vehicle of the Massachu- 
setts Housing Finance Agency. 


Drv aia eye Open Space 


; The Southwest Corridor, because of its long linear configuration, 
interfaces parks and playgrounds of many varieties between Forest Hills 
and the South Cove Area. Relatively little parkland actually falls 

within project boundaries, but the fact is that the Corridor runs so close 
by, that it has implications for these existing open spaces. 


In addition to its proximity to local parks and playgrounds, the 


Corridor closely parallels elements of the historically significant 
Olmsted Park System. 


The Olmsted-design Boston Park System which became a model for 
park planning throughout the country, includes the Back Bay Fens, the 


Fenway, the Riverway, the Jamaica Way and Jamaica Pond, the Arboretum and 
Franklin Park. All of them are within walking distance of the Corridor. 
John Eliot Square in Roxbury, the Christian Science Center in the Fenway 
Area and Copley Square in Back Bay are significant urban open spaces. They 
are also within a short woalk from the Corridor. 


Close examination of the adequacy and distribution of open space 
resources in the vicinity of the Corridor reveals an interesting contra- 
diction. Using the City of Boston goal (10 acres of open space per thou- 
sand population divided between local and regional facilities*) as a 
measure, it is clear that Corridor neighborhoods are well served by re- 
gional facilities but lacking in local open-space amenities. This deficit 
is especially apparent near the Bromley-Heath and Mission Hill public 
housing projects and in the Boylston Street area of Jamaica Plain. In 
these areas limited facilities exist for older children and young adults. 
Very little is available for smaller children and infants. 


Nearby community facilities will be taken up in more detail later. 
Their locations, however, their adequacy and the populations they serve 
have important implications for possible uses of Corridor land. As a 
case in point, there are several existing schools whose play facilities 
do not meet modern standards for school construction. There are other new 
schools planned for the area, but they are in densely built neighborhoods 
on small sites which could benefit from expanded site opportunities. 


It is against this background of historic precedent, open space 
deficits and location pattern of parks, playgrounds and public facilities 
that a framework for Corridor-wide open space planning has emerged. The 
rare occurrence of so much cleared: land, between Forest Hills and 
Massachusetts Avenue, stretching through so many neighborhoods provides 
the opportunity to develop a nearly continuous path from Franklin Park 
and the Arboretum at Forest Hills to Copley Plaza and beyond. This spine 
can serve both a linking function between open spaces, community facilities 
and places of interest and can provide, within it, open space activities 
of infinite variety. 


While a linear network of linkages is an obvious opportunity, 
certain lateral linkages appear desirable also. The most important per- 
haps is the restoration of a direct connection between Franklin Park and 
the Arboretum which currently has been destroyed by the complicated 
system of ramps, streets and viaducts which characterize Forest Hills. 
Other important lateral linkage opportunities include pedestrian and 
bicycle connections to facilities along Martin Luther King Blvd., an open 
space link between the Fenway, the New Campus High School complex and the 
City Hospital complex, pedestrian-oriented connections to Symphony Hall 
and the Christian Science Center and to the developing Dartmouth Street 
Mall. 


It will take vision, insight and cooperation from the critical 
agencies and departments, but with adequate funding, a system of safe and 
pleasant paths, can connect local and regional parks, the Symphony, the 
Museums, Fenway Park, the National Museum of Afro-American Artists and 
Many other amenities throughout the Southwest area. An aggressive, in- 
novative and coordinated approach to the design of Southwest open space 
can result in a visual and functional continuity. It would have positive 
benefits to the Boston community at large for many years to come. 


2.2.2.6. Publicly-Owned Park Land and Historic Sites 


Section 4(f£) of tne Department of Transportation Act states that 
"after the effective date of the Federal-aid Highway Act of 1968 the 
Secretary shall not approve any program or project which requires the use 
of any publicly-owned land from a public park, recreation area or wildlife 
refuge of National, State, or local significance, as determined by the 


*Source: "Open Space in Boston-Goals and Policy Recommendations", 
BRA, December-January, 1971-1972 
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Federal, State or Jocal officials Naving jurisdiction tnereor sor ian 

land from an nistoric site of National, State or local Significance as 
determined by sach officials unless. “(1) there isgno feasible and prugaas 
alternative to the use of such land, and (2) "Suc program includes al 
possible planning to minimize harm to such park; recreation) area, wildiige 
and waterfowl, refuge, or HhiStoricesite, resultingye eon sue mser, 


Details of the analysis of possible impact on publicly-owned park 
land and nistoric sites are shown in Appendix A. ' Tne procedures outlined 
in Section 4(f£) of the Jepartment of Transportation, Act, Section 1loguae 
the Wational Historic Act and Executive Order 11593 were followed in order 
to identify properties aiready on the Wational Register and to locate, 
inventory and nominate projderties to the National Register. A memorandum 
of agreement with the Advisory Council on Historic Preservation will be 
included in the Final Environmental Impact Statement. 


Information on impacts and measures to minimize harm aas been 
pre »ared at a level of detail consistent with the present level of project 
design. ‘Yhe design incorporates the results of consultation and comments 
from agencies and individuals having jurisdiction over the lands and sites 
discussed in Appendix A, received prior to, during and subsequent to the 
Public Hearing held on July 15 and 16, 1976. Additional. detailed eintone 
matioi regarding impact and miniilization of narm can be provided only as 
the exact engineering features of the project are finalized. It snould be 
noted that subsequent project design efforts may, in some cases, e1ltner 
aggravate or reduce tne ievel of impact as discussed in Appendix A. 


Dieid oor Oneill Publicly-owned Park Land 


The following publicly-owned park lands will be affected by 
ENC aroposed sarogect: 


Albert Street Playground: Bromley Heatn ilousing Project 
AcDeavitt Playground 
Johnson Playground (not in use) 

The proposed project will allow relocation and reactivation 


of the presently abandoned McDeavitt Playground and better utilization 
of both the Albert Street and Johnson Playgrounds by incoroorating 


tiem in the proposed continuous open-space greenbelt which will parallel 


tne transit alignment. Therefore, it is anticipated that the proposed 
project will not adversely effect this publicly-owned land. As indi- 
cated in Appendix A, both the Metropolitan District Commission and 
Boston ilousing Authority concur with this evaluation (these agencies 
currently own the park land properties involved) . 


Oe 5 Paps PA Ne Or & Dis togic Sices 


The following historic sites or properties will be affected by 


tue proposed project: 


Olmsted Park System: removal of stone railroad viaduct at 
Forest Hills 


south End Historic, District:,) demolition.or struceuges 
located at: 
254-264 Columbus Ave 
18-28 Cazenove St. 
Is? hare OOM SRe ANG laekoWSce (iee 
90, 92 and 95 Berkelev St. 
389 and 390 “Aass. Ave. 
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As indicated in Appendix A, the Metropolitan District 
Commission concurs with the evaluation that removal of the viaduct, 
together with the proposed transsortation and green belt improvements, 
Cahn Serve’ to strengthen the linear park concept originally envisioned 
by Olmsted. 


After consideration of all feasible alternative designs for 
the proposed project, a review of the criteria of effect according to 
the procedures of the Advisory Council on Historic Preservation 
(36CFR Part 800); and consultation with the Massachusetts State HWistor- 
ic Preservation Officer it was determined that after the removal of 
the South End structures listed above, several steps will be taken to 
minimize the impact. (The two vacant structures at 389 and 390 Massa- 
chusetts Avenue may be retained subject to the findings of examination 
during the engineering phase of work to determine the feasibility of 
underpinning and retention.) 


Details of the measures which will be taken are discussed in 
Appendix A. In general, tne character of the affected historic sites 
will be respected in all new construction. New open spaces will be 
created and brick, iron railings and other indigenous materials will 
be used. The Massachusetts Historic Commission was invited to nominate 
representatives from the South End Historical Society, Boston Land- 
marks Commission and Back Bay Architectural Commission to review all 
proposals for services received from consultants for engineering and 
architectural design, so that they might offer advice to the MBTA on 
the choice of consultants. Station design will be reviewed with local 
residents and the Historical Commission nominees during the preliminary 
design phase. 


During the Public Hearings, concerns were expressed regarding 
the design of the new stations which border the Historic Districts, 
and suggestions were made regarding the retention of certain architec: 
tural features. While the station itself is not of particular historic 
architectural significance and is not located within a Historic 
District, the iron and glass canopy along Buckingham Street is of high 
architectural quality. The MBTA will make every effort to incorporate 
Enis element jinto,.the new station.design. - Similarly, a facade,from 
one of the Elevated stations. (preferably from the Dover Street Station) 
will »e examined for inclusion in one of the new Orange Line Stations 
parmi ac wane Outh End.) tf «the copper cladding, material can be removed 
without significant damage, every effort will be made to incorporate 
Piet the mew facility . 


2 adie gh nee OpUulaelon.and Housing 
The Southwest Area population is decreasing, as may be seen in 

Pigs 11-10. During the period from 1960 to 1970, the Inner City communi- 

ties experienced dramatic declines in population, greater than that for 


the Southwest Subregion as a whole. The Inner City communities, including 
those in the vicinity of the proposed project, had population declines of 
13.3 percent. The South End and Roxbury, for example, had decreases of over 


Zo MeLcent . 


Tie decentralization trends of population which have been occurring 
in Boston during the past 20 years were somewhat accelerated by public 
actions in the Inner City, most notably by considerable building demolition 
involved in urban renewal and highway projects in the South End and Roxbury. 
Due to the lengthy process between original displacement and reconstruction 
of housing units these projects caused some of the residents to move, not 
only out of the community but out of the city as well. Other public 
actions, including the acquisition for the expressways in the Southwest 
Corridor, also hastened the decline in population in. the Jnner City aneas. 


The racial composition in the Inner City area has undergone major 
change since 1960 with increases in black and Spanish-speaking families. 
Over 90 percent of the non-white population in Boston lives in the South- 
west. In 1970, 16 percent of the total City population and 27 percent of 
that in the southwest communities were black. Black population increased 
in all localities except the South End. However, due to a much larger 
decline in total population, the proportion of blacks in the South End 
increased as a percentage of the total population. The proportion of non- 
whites to white population increased in all communities, most notably in 
Roxbury. In Roxbury, increases in the percentage of non-white population 
were due primarily to an out-migration of whites, reflected both in over- 
all population decline and a relatively small increase of non-whites. 


Fig. II-10 and Fig. II-10a shows the areas which experienced 
change in population between 1960 and 1970. Project area communities, 
despite an overall decline in population, still maintain the characteris- 
tic high density associated with older Inner City areas (see Fig. II-10b). 
Overall density levels have stabilized somewhat, particularly in the large 
areas of new housing construction and rehabilitation in South End, Roxbury, 
and portions of the Fenway. In some deteriorated areas where public pro- 
jects have not been effected, high vacancy rates have appeared and have 
lowered the overall density of population. 


Between 1960 and 1970, total housing units decreased in the City 
of Boston relative to population in the South End, Roxbury, and the Fen- 
way. In the Fenway and South End, population per occupied unit increased. 
During the same period, the number of persons per unit decreased in Rox- 
bury, perhaps indicating a loss of larger units. The number of total 
units increased slightly in the Central Area, Jamaica Plain, and Back Bay. 
More substantial increases occurred in Roslindale, Hyde Park, West Roxbury, 
and South Dorchester. 


Fig. II-1l shows comparisons of 1960-1970 housing characteristics 
in the Souhtwest Corridor. With the exception of Hyde Park and West 
Roxbury the overall vacancy rates increased from 1960-1970, despite a 
loss in total units. Highest vacancy rates occurred in the South End and 
Roxbury.'' (See Fig. “Il-lla\for mayor “housing “locations. 


The characteristics of housing stock in Boston also changed in the 
last decade with the number of single-family decreasing at a more rapid 
rate than total units. This is particularly true in the South End where 
Single-family homes decreased by 69 percent, compared to 43 percent de- 
cline in total units. Single-family homes account for 30 percent of total 
stock in Southwest Boston, while 56 percent of all units are renter- 
occupied. Thus, at most, only half of owner-occupants live in one-unit 
structures. By contrast, virtually all owner-occupants in the Southwest 
localities outside Boston live in single-family homes. 


Renter-occupied units increased at a greater rate than one-unit 
structures in those Southwest Boston communities where there were in- 
creases in total units. The only exception was South Dorchester. West 
Roxbury evidenced the largest increase in total units or 33 percent. Its 
renter-occupied units increased by 139 per cent, compared to a 10 percent 
increase in single-family homes. Median rent (gross housing costs per 
month) increased from $80 in 1960 to $105 in 1970, a change of 31 percent. 
Greatest increases were in the South End and the Fenway. The lowest rates 
of increase occurred in North Dorchester, and Mattapan. 


Despite a large rate of increase in 1970, median rent, at $86 per 
month, was lowest in the South End. In 1960, the South End also held 
the low median monthly rent of $49 per month. Median rents of $123 to 
$143 per month in West Roxbury, Fenway, and Hyde Park were highest. 1+ 
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All Preceding Housing Data was obtained from the BTPR-Southwest Report, 
September, 1972. 


Z=EG 


Significant housing developments built in the period 1960-1970 
which are located near the Corridor are listed below. 


Prudential Center Back Bay 781 units 
Castle Square South End 602 units 
Back Bay Manor Mission Hill 298 units 
Charlesbank Apartments Mission Hill 257 units 
Back Bay Towers Mission Hill 146 units 
Academy Homes Roxbury 5L.5,0UnL LS 
Forest Hills Apartments Jamaica Plain 195 unts 


Many housing developments have been constructed since 1970. The 
early 1970's was a period of substantial real estate activity although 
more recently there has been a significant showing of construction, of 
all types. A considerable amount of this activity has been by smaller 
or individual owners who have rehabilitated existing residential units in 
the South End, Back Bay, Roxbury, and Jamaica Plain either for the private 
or subsidized market. The Massachusetts Housing Finance Agency has 
financed many of these developments as well as larger new construction 
housing developments. The Back Bay has experienced a surprisingly large 
number of condominium conversions. 


The following is a tabulation of significant housing developments 
located near the Corridor and constructed since 1970. 


Tai-Tung Village South Cove 224 units 
Mass Pike Towers South Cove 198 units 
Parcel R-4 (abuts South Cove 50 unites 
Quincy School) (under Construction) 
Roxse House South End 364 units 
Westminster E. William South End 279 units 
Place 
Methunion Manor 1 South End 150 units 
Camfield Gardens South End L35hunikts 
Piano Craft Guild South End 174 units 
(rehab. ) 
West Newton st.1+(rehab.) South End 136 units 
Chucchy Park Fenway 508 units 
Garrison (St.Botolph St.) Fenway 134 units 
Mission Park Mission HTiT UY S* wissoe 
(under construction) 
125 Amory Street Jamaica Plain 234 units 
Forbes Bldg. Jamaica Plain 147 units 
(under construction) 
Smith House Roxbury ABS PA Be ae Bw) 
Haynes House Roxbury 13 units 


Currently there are two significant housing proposals near the 
Corridor which are in the processing stage. 


Symphony Towers Fenway 400 units 
(Mass. Avenue at Huntington Avenue) 


Madison Park Townhouses Roxbury 120 units 


1 

As of March 1, 1974 there were 1912 conventionally financed rehabili- 
tated units of a total of 3406 rehabilitated units in the South End. 
(Source: BRA) 


Qa 2 82 DE CONOMICEChataGErerELSeELese 


The Boston region iS now acquiring the characteristics of a 
maturing economy. It has a slow growth rate and a shift from a manu- 
facturing to a service base. While this trend toward service employment 
conforms to that of the national economy, Boston exhibits it more 
strongly than other metropolitan areas. In fact, Boston is a national 
leader in the provision of some basic services such as finance, manage- 
ment, education, medicine and related research. At the same time, however, 
Boston has sustained an absolute decline in the manufacturing sector. 


In spite of a decline of manufacturing jobs in the metropolitan 
area and a decentralization trend, it is Significant that over two- nerds 
of the regional manufacturing jobs are located within two miles of Boston 
City Hall in downtown Boston and in the communities of the South End, 
South Boston, North Dorchester, East Boston, and Charlestown. Concen— 
trations of manufacturing jobs in cities such as Cambridge and Somerville 
also reinforce the importance of the regional core as a major employment 
center for blue collar jobs. Other manufacturing job opportunities in- 
fluencing the southwest area are located outside Boston, in Quincy, and 
other suburban communities around Route 128. Except for a concentration 
of manufacturing and wholesaling employment in Readville (Hyde Park), the 
remaining portions of Southwest Boston account for less than 15 percent 
of the total manufacturing employment. 


The changes in composition of industries and in each industry's 
employment requirements are having an impact upon the employment structure 
of the metropolitan area and consequently on economic mobility and 
opportunity. Fig. II-12 shows the 1967 through November 1975 structure 
of employment in the Boston SMSA.* Over the time period covered, the 
Boston area has lost employment in manufacturing at a rate of 2 percent 
per year. Note also the sharp downturn in construction and transporea= 
tion employment since 1971. Fig. II-13 focuses on’ the employment 
characteristics of those communities in the southwest section of the 
metropolitan area. Note that between 1960-1970 occupation fields which 


exhibited significant growth were in the professional, clericaljeand 
service areas. 


The least growth is in the operative workers and craftsmen cate- 
gories, with managers and sales workers showing only slightly greater 
growth. This change in occupational structure suggests that) j0beopper un. 
ties in the future may center more upon professional and clerical job 
categories, implying higher levels of required training. Further, this 
occupational structure may impose problems for persons who do not easily 
achieve professional training and status, especially women and members of 
MInOrUey.qreups: 


The Southwest Section of the.metropolitan area contains the 
greatest concentration of the region's lower-income, minority population. 
They are heavily concentrated in the Inner City portions of Boston, in- 
cluding the project Corridor. This section has been losing populationsand 
gaining some jobs, but it still has the highest unemployment, the lowest 
incomes and among the area's poorest housing conditions. Comparative in- 
come levels in the Southwest communities of Boston as shown in Fig. II-14 
include the percentage of those considered to be below the poverty level. 
Information on the inner and outer Southwest suburbs is included to show 
the dramatic differences in income distribution within the Corridor. 





*SMSA = Standard Metropolitan Statistical Area 
(ineludes,1/,..cities; -6)townass 
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Although the percentage of individuals with lower income is 
basically the same throughout the Corridor. the Inner City includes a 
substantially higner percentage of families balow the poverty leve 1 -The 
distribution of family income by ethnic groups shown in Fig. II-15 for the 
south End is, typical for the Inner City neighborhoods in this analysis. 

In terms of absolute numbers, the Inner City contains far more persons and 
families below the poverty level than the inner or outer suburbs. Individ- 
uals below the poverty level in the suburbs are much more likely to be 
elderly than are those,in the City where only one~third of the indivduals 
Below tie poverty level are over 60 years of age. 


Unemployment is probably the single most critical problem in the 
Subregion... It is*the inherent problem of an area with a high concentration 
of a low skilled, poor, disadvantaged minority. Language barriers are a 
further disadvantage for a large number of Spanish-speaking residents. 


During mid 1975, a special survey of unemployment was conducted 
by the Massachusetts Division of Employment Security (MDES). The prime 
purpose of the survey was to develop unemployment estimates for all 
sections of the City of Boston. It showed an approximately 17 percent un- 
employment rate in Roxbury and in the South End. 


"The sample represented only persons receiving total unemployment 
compensation benefits, but by inflating this sample to cover persons not 
receiving any form of compensation, an estimate can be developed for total 
unemployment. It should be noted, however, that a much larger percentage 
of black and Spanish-speaking persons are not eligible for unemployment 
due to inadequate earnings. Thus, a neighborhood like Roxbury or the 
South End would tend to have a- much larger share of persons in total un- 
employment than projected from this study."1 





Unemployment rates for 1970, for the 1975 MDES Study and the per- 
cent change, are shown in Fig. II-16. 


Unemployment rate trends for the United States, Massachusetts and 
tae Boston SMSA from 1970 to May 1975 are shown in Fig. II-17. 


The severity of the subregion's unemployment problems is made 
clear by comparing Fig. II-16 with Fig. II-L 79) The) rate in ‘some, communi= 
tieseis’ more than double that for the United States. 


Demographic characteristics of unemployed persons surveyed by 
MoOeS in. 1975+ are shown) in Fig. II-18 and Fig... 11-19. White males, 
26 to 45 years of age show the highest percentage unemployed in pre- 
dominately white communities such as Back Bay, South Boston, Roslindale, 
and Hyde Park. Black males of the same age group dominate the South End, 
Roxbury and South Dorchester. 


The low percentages of Spanish males is undoubtedly due to the 


fact that large numbers of them were not eligible to be surveyed since 
they do not receive unemployment compensation. 


The Southwest Section of the Boston Metropolitan Area -- that area 
affected by the corridor development -- possesses most of economic prob- 
lems characterizing the inner core of larger U.S. cities: 


® Growing functional unemployment due to major shifts 
in the area's occupational structure; 


e Growing structural unemployment owing to educational 
and other social barriers to upward shifts in job 
areas; and 


@ Growing number of families below the poverty threshold. 


aa ea Manpower Review - Boston Massachusetts SMSA (MDES, May, 1975) 
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Za The Natural Environment 
Zcouse, ia Oue Je ty, 


Among other factors, the air quality of a region is directly related to 
the quantity of various pollutants emitted into the local atmosphere. In the 
project area, the greatest contaminant emissions are from transportation sources 
- automobiles, buses, and trains. The principal pollutant emitted by these 
mobile sources are carbon monoxide, unburned or partially burned hydrocarbons, 
oxides of nitrogen, and particulate matter. Gasoline-powered motor vehicles 
contribute the greatest quantity of these pollutant emissions. In addition to 
transportation sources, other activities in the project area affecting air 
guality are steam-electrical power generation facilities, fuel combustion in 
boilers for space heating and process heat, and solid-waste incineration. These 
stationary sources emit principally sulfur dioxide and particulate matter. 


Sources and Effects 


Carbon monoxide (CO) is the most prevalent of all air pollutants in urban 
areas. CO emissions result from the incomplete combustion of fossil fuels. It 
is a highly stable gaseous contaminant related predominantly to automobile 
exhaust. Since CO is relatively inert and generally emitted at ground level, 
the concentrations tend to maximize close to the source (a freeway, for example), 
and the pollution problem is usually localized. 


The principal toxic action of CO is a result of its combination with blood 
hemoglobin (Hb) to form carboxy-hemoglobin. This compound interferes with the 
life-sustaining transfer of oxygen from the lungs to the body tissues and the 
return of carbon dioxide from the tissues to the lungs. The presence of re- 
latively small amounts of CO result in significant interference with essential 
cardiovascular-respiratory functions. Relatively brief exposure to high levels 
(40ppm) can impair time interval discrimination, visual acuity, and other 
psychomotor functions. An exposure time and level associated with normal com- 
muter freeway driving is adequate to produce these effects. Longer exposure 
and higher levels may cause headaches, drowsiness, and eventually respiratory 
failure and death. 


Hydrocarbons are a family of organic compounds consisting solely of 
hydrogen and carbon. The largest component of world-wide hydrocarbon emissions 
is non-reactive methane from natural biological sources and is of lesser con- 
cern than reactive compounds. The chief sources of the reactive species are 
man-made and arise from the incomplete combustion of gasoline by motor vehicles, 
industrial process evaporative losses, and other fuel use activities. There 
are no known direct health effects from exposure to hydrocarbons at levels found 
in the atmosphere. The major known pollutant effects of reactive hydrocarbons 
result from their interaction with nitrogen oxides in the atmosphere to form 
photochemical oxidants. 


Photochemical oxidants (03) are not directly emitted by any man-made 
source in significant quantities. Rather, they are a class of atmospheric 
pollutants which arise from a complex series of photochemical reactions between 
hydrocarbons and Oxides of nitrogen in the presence of sunlight. The observed 
effects of photochemical oxidants include eye and respiratory irritation, in- 
creased aging of red blood cells, impaired delivery of oxygen to the body tissue 
and shortness of breath. Associated problems include damage to vegetation, the 
fading of textiles, dyes, and paint and the cracking of rubber. 


Nitrogen oxides arise mainly from high-temperature combustion processes 
which are followed by rapid cooling. Motor vehicle emissions and the burning 
of coal, oil, and natural gas are the principal sources. In addition to con- 
tributing to the formation of photochemical oxidants, nitrogen oxides have 





lutnstrumentation for Environmental Monitoring": Air, Environmental Instrumen- 
tation Group, Lawrence Berkeley Laboratory, University of California, Berkeley, 
California, December, 1973. 


several direct damaging effects. Nitrogen dioxide (NOj) exerts its primary 
toxic action on the lungs. High concentrations are lethal to most animal Spe 
cies, causing pulmonary edema. Epidemiological studies have correlated NO? 
concentrations with increases in respiratory diseases in people. Chronic plant 
injury is associated with exposure to NO2. Associated problems include de- 
creased visibility, textile fading and ae rae and corrosion of electri- 
cal wistang. 


Sulfur dioxide (SO) arises mainly from the combustion of coal and petro- 
leum by stationary sources. SO, in the presence of fine particulates and water 
vapor can form sulfuric acid deep in the lungs. Studies have linked SO2 with 
the incidence of acute respiratory diseases and their associated mortality 
rates. In addition, laboratory experiments have found sulfur dioxides to be 
damaging to animals, plants, building materials, art works, textiles, and paints. 
SO7 is also thought to be the cause of acid rain in many areas. 


The current controversy over the use of catalytic mufflers on new model 
cars concerns the possibility that they may cause the formation of sulfuric 
acid mist in the automobile exhaust from the small amounts of sulfur present 
in gasoline. Based on the most recent EPA test results from August 19751, it 
now appears that both noncatalyst cars and catalyst equipped cars without air 
pumps emit very low levels of sulfuric acid at all speeds. By contrast, 
catalyst cars equipped with air pumps emit high levels of sulfuric acid at 
highway speeds. It is this potential for high emissions that led the EPA 
Administrator to suspend the 1977 hydrocarbon and carbon monoxide standards. 
Without the suspension, manufacturers might have added air pumps to 1977 model 
cars to meet the stricter standards. In addition, EPA is expected to promulgate 
Sm@teston standards for sulfuric acid in early 1976 to insure that the imple- 
mentation of stricter emission standards for carbon monixide, hydrocarbons, and 
nitrogen oxides will not cause a concurrent health hazard from sulfuric acid 
emissions. 


It is now generally agreed that particle size is a major factor in de- 


termining the toxic effects of airborne particulate matter. In general, pul- 
monary deposition increases as particle diameters decrease, with particulate 
matter less than 1 *in diameter of primary importance. Recent studies have 


shown a number of potentially toxic trace species, including lead, cadmium, 
antimony, selenium, nickel, vanadium,zinc, cobalt, bromine, manganese, sulfate, 
and benzo[a]pyrene, predominate in small, lung-depositing particles in most 
urban aerosols. 


In urban areas, the bulk of total suspended particulate matter (TSP) in 
the air is due to fuel burning, industrial processes, and road dust. Chronic 
exposure to high concentrations of particulate matter can be injurious tothe 
lungs. Particulate matter is responsible for atmospheric turbidity and reduced 
visibility, and it is also thought to affect the earth's energy balance through 
changes in the earth's albedo and absorption of radiation. There is concern 
over ambient concentrations of lead particulates in urban environments since 
lead is known to be a poison. The major source of such airborne lead is the 
burning of gasoline containing lead additives. In general, only about 1-2 Ase 
cent of the particulate matter in urban areas consist of lead particulates. 

For an average urban adult, about 25 percent of the normal daily intake of lead 
will come from inhaled particulate matter; the remainder will be absorbed from 
food and water. 
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Ludwig, J.H.,Morgan, G.B., and McMullen, T.B., "Trends in Air Quality", pre- 
sented at the national meeting of the American Geophysical Union, San prone: seer 
California, December, 1969. 

*Natusch, Det. end Wallace, J.B., "Urban Aerosol Toxicity: The Influence of 
Particle Size", Science, 185: p. 695-699. November, 1974. 


*1 pm= A0emubiaonths of an inch 


Air Quality Standards 


National Ambient Air Quality Standards for all of the above-described 
pollutants (except lead) have been promulgated by the Environmental Protection 
Agency; these are presented in Fig. II-20. Standards for the Commonwealth of 
Massachusetts are identical to the federal standards. The primary standards 
are intended to protect the public health, while secondary standards are de- 
signed to protect the public welfare from any known or anticipated effects. 
The target date for attainment of national primary and secondary standards was 
May 31, 1975. Achievement of these standards in Metropolitan Boston, however, 
has been extended to mid-1977 to allow sufficient time to implement a Trans- 
portation Control Plan. To meet air quality standards, Boston must control 
emissions from motor vehicles to a greater extent than will be afforded by the 
federal new car emission controls. The Boston Transportation Control Plan is 
composed of a series of land use and transportation control procedures. The 
proposed program has four main elements: 


1. An inspection and maintenance system, to ensure that the pollution 
control equipment on each registered automobile remains in 
suitable working order (effective August 1, 1976). 


2. A program of parking restrictions and other incentives for reducing 
Single-passenger commuter automobile use (effective October 15, 1973 
through) March: ehyye.o77j. 


3. Additional local hot spot strategies to control CO levels in areas 
where they are highest (effective May 31, 1977). 


4. Implementation of organic solvent use regulations to reduce the 
emissions of reactive hydrocarbons (effective May 31, 1977). 


CurnentcAtry Ovals ty 


The Commonwealth of Massachusetts Bureau of Air Quality Control (BAQC) 
operates air quality monitoring stations throughout the Metropolitan Boston 
region. The nearest operating monitoring station to the project area is located 
on Southampton Street in the South Bay section of Boston. Pollutants measured 
at this site are NOg, SO9, and TSP. Observational data from this siteprececce 
during 1974 indicates that none of the federal and state primary and secondary 
standards for these pollutants were exceeded during the year. The annual 
arithmetic mean and maximum daily concentrations for SO2 were 0.004 ppm and 
0.032 ppm, respectively, far below the standards of 0.030 ppm and 0.140 ppm. 
The annual arithmetic mean concentration for NO? was 0.038 ppm, below the stan- 
dard of 0.050 ppm. Finally, the annual geometric mean and maximum daily con- 
centrations of TSP were 59 pag/m3 and 119 yg/n3, respectively, each below the 
standards of 60 ug/m3 and 150 pg/m-. 


Measured data on ambient concentrations of CO and 03 in the project area 
are not available. However, data from other sites in the region indicate that 
violations of the 8-hour CO and l-hour 03 oxidant standards of 9 ppm and 
0.08 ppm, respectively, occurred throughout Metropolitan Boston in 1974. In 
addition, a short-term (62 days) monitoring program conducted for the Boston 
Transportation Planning Review! along the Massachusetts Turnpike Extension 
and the Southeast Expressway not far from the project area in the summer of 
1972 revealed repeated violations,of the ’8-hour CO and J-hour O03 standaraagn 


Te : ; : : : 
Willis, B.H., et.al., Air Quality Monitoring Program, prepared for, theyeoseen 


Transportation Planning Review by Environmental Research and Technology, Inc., 
January,, Lovo. 


PIRES 


In conclusion, excessive levels of CO and OFPare.currentiyecthe major air 
pollution problems in Metropolitan Boston. For this reason the Boston Trans- 
portation Control Plan has been developed to reduce CO and hydrocarbon emissions 
in the region to acceptable levels within a reasonable time frame. 


2.3.2. The Existing Noise Environment 
ated | Nose Scales 


In order to understand the existing noise environment and how 
noise from the proposed project may affect this environment, it is first 
necessary to understand various scales that are used to measure environ- 
mental noise. 


Three noise measurement scales are used in this report to describe 
the present noise environment and to estimate the future noise environ- 
ment. These scales are necessary to address single noise events and to 
address various regulations and criteria. The three scales have two 
things in common: first, they are all measurements of the "Sound Level", 
and second, they are all "A-Weighted" measurements. The three scales 
differ in the manner in which the time varying nature of sound is taken 
into account. The terms, "Sound Level" and "A-Weighted" are explained 
briefly below, followed by an explanation of how the noise measurement 
scales differ. 


The term "Sound Level" has a very specific meaning. It is used 
to refer to a logarithmic measure of small rapid pressure fluctuations 
in the air. A decibel (abbreviated dB) is the scale unit for twenty 
times the logarithm of the ratio of the fluctuating pressure amplitude 
to a fixed reference pressure. The logarithm of the pressure amplitude 
is used because human perception of sound correlates more closely to this 
than it does directly to the pressure amplitude. It is, however, not 
necessary to understand the mathematical definition of Sound Level and 
decibels to judge the loudness of a given sound. To help orient the 
reader to the magnitude of typical noises, the Sound Level of several 
common noise sources are shown in Fig. II-21. The following rules of 
thumb are useful when considering the magnitude of changes in Sound Levels: 


e A change of one decible is usually only detectable under 
laboratory conditions. 


e A change of approximately three decibels is detectable in 
Phertielape ror example, if the difference, in moise Level 
between two successive trucks or trains is 3 decibels or 
greater, this would be noticeable. 


e An increase (decrease) of ten decibels is usually con- 
sidered a subjective doubling (halving) of the sound 
level, and such a change is significant. 


The second item that all the noise scales discussed in this re- 
port have in common is that they are all A-Weighted sound levels. This 
takes into account the sensitivity of the human ear as it relates to the 
frequency or pitch of the sound. A Sound-Level meter that one can use 
to measure noise is just as sensitive to sounds with low pitch as it is 
to sounds with high pitch, but the human ear is not equally sensitive to 
these different pitches. Therefore, sound-level meters are equipped with 
electronic filters that de-emphasize both very low-pitched and very high- 
pitched components so that the level that is read correlates well with 
our human perception of loudness. Such a filter is called an A-Weighted 
filter. 


All of the noise measurement data and the predictions of this ; 
study are given in terms of the level that would be obtained by measuring 
the noise employing such an A-Weighted filter. 


The Sound Level scales used in this report are listed in Fig. II-22. 
These scales were chosen to describe peak noise events and to address 
various regulations and criteria. The reader is referred to the section 
on noise impact criteria in Appendix H for a further explanation of 
why these scales were chosen. 


The purpose of the noise measurement program was to determine 
present noise levels in the study area. This is necessary in order to 
assess possible changes in the noise environment that may result from 
implementation of the proposed project. Such an assessment is required 
by both FHWA in Policy and Procedure Memorandum (FHPM7-7-3) and UMTA in 
the ir -Ordernes5610a1< 


| 
| 
: 
: 
The sites where noise measurements were made for this project are 
shown in Fig. II-23. In general most of the sites can be classified as 
Sites that are particularly sensitive to noise. Included are Boston City 
Hospital, playgrounds and housing that could be affected by relocation j 
of rapid transit operations from Washington Street to the Penn Central 
alignment, and the construction of a new arterial road. At each of these | 
Sites the noise was measured for 24 hours with an instrument that samples 
the sound level eight times every second. This type of measurement gives : 
a full statistical description of thevvariation ‘of the sound stom €ach our as 
of the day and for the day as a whole. . 


A summary of the noise measurement results is presented in 
Fig. II-24, and the results of the noise measurements at the Northeastern 
University/Carter Playground site are shown in Fig. II-25. Similar re- 
sults for the other sites are included in the Appendix H- The following 
discussion describes the present noise environment in the Southwest 
Corridor Study Area. 


In general, environmental noise levels in the study area are high. 
The day-night sound level (Ldn) at the 12 measurement sites range from a 
low of 64dB at Madison Park to a high of 80dB at Boston City Hospital, 
at 31 Cumberland Street, and at 20 St. Charles Street. The Ldn at most 
Sites is in the mid 70's, situations which would be classified by the 
U.S. Environmental Protection Agency as very noisy residential areas. In 
general the major noise sources in the study area are traffic on arterial 
streets, the present elevated MBTA Orange Line on Washington Street, trains 
along the present Penn Central alignment, and for one short segment the 
Massachusetts Turnpike. 


One of the major objectives of this Fnvironmental Statement is 
to study the elimination of the present elevated MBTA rapid transit line 
along Washington Street. Noise levels near this structure during the 
passage of a train are extremely high. Peak passby sound levels at measure- 
ment Site No. 7 (6 Chilcot Place) were in the mid to high ninety decibel 
range. This site was approximately 100 feet from the elevated structure. 
Noise levels at some of the nearer buildings and directly under the ele- 
vated structure are approximately 100 to 110dBA. These levels are loud 
enough to cause speech interference inside the closest residences even with 
the windows fully closed. 





Several noise measurements were taken along the Penn Central 
alignment because it is the alignment proposed for the relocation of the 
MBTA Orange Line. Between Forest Hills and Massachusetts Avenue, the 
facility is on an embankment. Generally this area is bordered by houses 
that are 200 feet or further from the track, industrial buildings, two 
major housing projects adjacent and a portion of Northeastern University. 
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Noise levels from the diesel engine trains (and two gas turbine 
trains) that use this right-of-way are approximately as high as for the 
elevated Orange Line on Washington Street, however, volumes are not nearly 
as high and people do not live as close to the tracks. The worst noise 
condition along this section of the alignment is probably at the Bromley- 
Heath Housing project. One building here is approximately 100 feet. from 
the alignment, and peak noise levels reach 100dBA during the passage of a 
train. It should be kept in mind that one reason peak noise levels are so 
high near this alignment is that most diesel-electric locomotives are not 
muffled. 


Further north, between Massachusetts Avenue and Back Bay Station, 
the same trains pass. The major difference here is that row houses 
directly abut the rail alignment on the north side of the tracks. Two 
measurements were performed in this area. On the north side of the tracks 
a measurement was made at 31 Cumberland Street at a window that faces the 
tracks. Peak noise levels here exceed 110dB and the Lg, was 80dB, a 
level that exceeds by approximately 10dB what EPA would classify as a very 
noisy urban residential site. On the south side of the tracks a measure- 
Ment wasimade at: 76 West Rutland Square. This site, on a street that is 
perpendicular to the rail alignment, was approximately 150 feet from the 
nearest track. Peak levels during the passage of a train are in the mid 
90's and the Lgn was 70dB. Vibration is also a problem here; the passage 
of passenger trains at 30 mph is clearly perceptible in the nearest houses. 


The measurement site at 20 St. Charles Street overlooks not only 
the Penn Central alignment but also the Massachusetts Turnpike. Peak 
noise levels here were not quite as high as a few other locations, but 
the Lg, was 80dB and the FHWA design noise level of Leg 67dB was exceeded 
by more than five decibels for every hour of the day. The measurements 
indicate that the Turnpike contributes more to average noise levels than 
trains. 


The Whittier Street, Madison Park and Boston City Hospital 
measurements were performed because these sites may be affected by noise 
from the new arterial street rather than train or rapid transit noise. 
The noise environment at Whittier Street is controlled by traffic on 
Tremont Street, Columbus Avenue and Ruggles Street. The noise level near 
Madison Park was the lowest of all the measured sites, but it would still 
be considered a noisy urban residential area based on its day-night sound 
levels The noise here is controlled by local traffic. Noise levels at 
Boston City Hospital are very high, peak noise levels in excess of 100dBA 
and an L@n of 80dB were measured. The dominant noise source in this area 
is/ilocal traffic; especially trucks. There is a major access ramp from 
the Southeast Expressway just one block from the hospital, and Massachu- 
setts Avenue is a truck route leading from this ramp. 


2.3.3 Geology and Soils 


A brief description of geological sequential events and processes re- 
sponsible for the surface features of the project area is as follows: 


@ Oldest rocks in the Boston region, Braintree Slates, (formed 500 million 
years ago) intruded by rocks of volcanic origin; diorite, Quincy 
Granite. 


e Long period of weathering and erosion, rocks rotted and broken up, 
forming deposits of gravel, sand and clay hundreds of feet thick. 


e Pressure on bottom layers of deposits so great that, combined with 
natural cementing agents, a rock was formed - Roxbury Puddingstone, 
a conglomerate of rounded boulders and sand resembling plum pudding. 


e Layers of pure clay also deposited and hardened to shale - which with 
continued pressure turned to slate. 


e Earths crust so weakened, in West Roxbury, that red hot lava 
periodically poured out from deep in the earth to form a volcano. 


e Formation of conglomerates, slates and lava continued for more than 
a million years until so great a thickness built up to cause cracks 
and settlements (faults) in the earths surface triggering many earth- 
quakes. 


@® Shifting of bedrock caused earth's surface to wrinkle, forming arch 
hills (anticlines) of conglomerates, slates and lava. 


e Advance and recession of glacial ice sheets, of great depth, for more 
than a million years substantially altered the bedrock surface. Hills 
were worn down and great blocks of rock carried along and ground up 
to settle, when the ice melted, in haphazard mixtures of clay sand, 
and gravel (glacial till). This till was sometimes formed into large 
rounded hills called drumlins. 


e As the climate moderated, great blocks of ice broke away and floated 
off as icebergs. Some blocks settled in sand deposits and when the 
ice finally melted, large depressions called kettle holes remained. 
Some became filled with water and are now ponds. 


Conspicuous among the geological features in the area are great masses of 
Roxbury Puddingstone in Roxbury, West Roxbury and Dorchester; slate in Roxbury 
and Dorchester; volcanic rocks in Mattapan near the Neponset River; anticlines 
in Roxbury and the southern part of Dorchester; ledge smoothed and polished by 
glaciers in Franklin Park; drumlins throughout the area; a kettle hole near the 
Children's Museum in Jamaica Plain; Jamaica Pond and the beautiful Scarboro Pond 
in Franklin Park. 


The Roxbury volcano became extinct some one hundred million years ago and 
the cone has been entirely worn away. 


Soils data and subsurface conditions for the project extracted from pre- 
vious reports, together with information from public agencies, indicate that the 
northern portion of the Penn Central Railroad is located on man-made filled re- 
claimed area in the Old Back Bay estuary of the Charles River. The fills consist 
mainly of sands and gravels, but some packets of a heterogeneous dumping of 
clays, bricks and silts have been encountered. Some of the reclaimed area is 
underlain with organic deposits of varying depth. In many areas extensive 
deposits of Boston blue clay exist. Overlaying many of the blue clay deposits 
are 10-20 foot layers of still yellow clays that have weathered and dried out 
to provide relatively high bearing pressures. Bedrock throughout the northern 
area consists of conglomerates and may be expected to be overlain with boulders, 
hardpan and compacted gravels. 


The southern portion of the corridor from Roxbury Crossing to Forest Hills 
has limited sections of man-made fills, in isolated swampy sites. The area is 
overlain with a thin (2 foot) layer of organic soils below which is approxi= 
mately 50 feet of granular material consisting mainly of sands with intrusions 
of gravel and=smit. 


2.3.4 Water Resources 


The project area lies entirely within the Stony Brook and Back Bay 
drainage basin. Surface runoff flows through storm drains into the culverted 
Stony Brook, which crosses the Corridor in three locations - at Roxbury 
Crossing, Forest Hills, and Ruggles Street. 


Well-point data indicates that ground water will be encountered 2 to 15 
feet below ground throughout most of the alignment. 


Public water facilities are supplied from a central source by the Metro- 
politan District Commission. Within the corridor, several large water mains 
cross the proposed alignment of the project. Public sewage services, also 
supplied by the MDC, are provided throughout the area. Most of the pringipaL 
water and sewage mains cross the proposed transit project at right angles. 


2.3.5. Vegetation and Wildlife 


The study area is predominately an urban one characterized by high-den- 
sity residential structures and some industry. The only concentrations of 
vegetation and wild life are found at Forest Hills at the extreme southern end 
of the project. There is a children's zoo at Franklin Park as well as a public 
recreational and educational animal display -- a habitat exhibit of birds and 
animals. At the Arnold Arboretum, there is a living collection of 6,000 varie- 
ties of hardy trees and shrubs on 265 acres. 


wor Oe Archaeology 
The office of the State Archaeologist is of the opinion that no appre- 


Ciable archaeological impact will result from this project. (See letters which 
follow. ) 


Commonwealth of Massachusetts Office of the Secretary 


Massachusetts Historical Commission 


294 Washington St, Boston, Massachusetts 02108 (617) 727-8470 





OFFICE OF THE ST. 
BRONSON MUSEUM, 8 Noy MAIN SE 
ATTLEBORO, MA. 02703 


January 6, 1976 


Mr. Peter Mazza 

Vice President 
FREDERIG#Rs HARRIS)" LNG 
67 Long Wharf 

Boston, Mass. 02110 


Dear Sir :- 


I have studied the map of the proposed project which involves 
the Penn Central embankment between Forest Hills and Mass. Ave. It appears 
to me that any significant archaeological site would have been destroyed 
in the original construction project and that there is no possibility of 
archaeological impact in the present project. 


eta) | 
mie y/truly yours je 
MM ERODE oth 


MR/clr State Archaeologist 


———— orl eo 





Commonwealth of Massachusetts Office of the Secretary 


oA Massachusetts Historical Commission 


294 Washington St, Boston, Massachusetts 02108 (617) 727-8470 


tee 


OFFIONSON use oa ARCHAEOLOGIST 


any 
November 10, 1975 


Mr. Peter Mazza 

Vice President 

PREDERIC R. HARRIS, INC. 
67 Long Wharf 

Boston, Mass. 02110 


Hear oir :- 


I have checked the eke of the pronosed aterial street fron 
Pores siilis, along the Penn. Central R.R. to Ruggles Street and 


commared it with the Bae eae survey maps. 


The type of construction to be undertaken and the vrevious disturbance 
in the area leads me to the judsement that no anpreciable archaeological 
impact will result from this project. rage 


ie truly yous ia 
CELE 'LC-EK ae 
faurice erecta 





State Archaeologist 


HARRIS - BOSTON 
NOV 1 2 1975 
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SOUTHWEST SUBREGION WITHIN BOSTON CITY LIMITS 
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(FIG. II-14) 


INCOME CHARACTERISTICS* 




















Individuals: Families: 
Below (1) Per- Below (1) ‘Skstec> 
Poverty Hotal cent Poverty Total cent 
(BOSTON) * (357720) (LOS Se Ll) (Si) (16,600 (14 27089) (12) 
Inner City 
Central Area 2,669 i 4 7 25 473 57 OO 9 
South End 3770 oF 305 35 790 37629 22 
Back Bay 8,086 39,474 21 536 4,938 ibaE 
Fenway (3777.93) C577 20s) C225) (361) (2,442) (abs) 
Roxbury Syion y/ LOM aut 35 Sia OZ Poo 2 5 22 
| Mission Hill 907) ( 4,960) (33) (857) (Soe 0) (22) 
_ South Boston 1,600 apr rabie oat 1.2380 97 rE5 14 
Jamaica Plain 1,046 4,284 24 769 Tp VAS) 10 
No. Dorchester 27D19 8,492 30 4,133 257005 18 
‘Subtotal 22,147 88,100 26 P1033 668 7347 16 
Inner Suburbs 
Roslindale 702 277010 26 syd Ly 9,994 5 
South Dorchester 1,781 6,287 28 1oeAe iS,933 9 
Hyde Park 692 2530 30 518 9,653 5 
West Roxbury 513 2,209 23 278 8,025 3 
Subtotal 3,688 Poy owZ 27, 3,052 46,655 7 
Outer Suburbs 
Canton 160 665 24 96 4,088 2 
Dedham 415 1,424 Les) 25 T0016 4 
Foxborough O10 653 29 B35 She PST 3 
Milton 473 1,678 28 135 6,825 2 
Needham 3.01 15263 24 183 ipestsys) 2 
Norwood 462 A Pt 25 238 77340 3 
Sharon 73k 308 23 103 a0 92 3 
Walpole 233 I peet | 18 1a 4,178 3 
Westwood 69 Sys) Lo 74 Secs 2 
Subtotal 22S 8,964 25 de I712 he 46,467 3 
Total Pa TOS) 110,566 26 15,383 161,469 10 


*This chart compares City totals for Individuals and Families 
in all Boston Neighborhoods 


ilies 
(1)Source: U.S. Bureau of Census, Money Income and Status of Fam1 
and Persons in the U.S. - 1974 (P. 60 Series, No. 99, JULY OPS 
Weighted average poverty threshold for an individual in 1974 
was $2,495/year and for a family of four was $5,038/year. 
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All Families: White _ Other Black Hispanic 
Under $5,000 1574 (403) 284 (243) DIK 37/53) 851(41$%) PAUSKIG ZS.) 
$5,000-$10,000 Ue7TOe DS) 368 (313%) PANN SHES ) 665(36%) Ah Pe OGRE ®) 
$10 000 plus 1002 (253%) 534 (45%) 148( 253) 30 3d) 127 G53) 
Total 8952 1186 605 1819 342 
Aedian Income $6,426 SO e212 $6,666 Sos ie $4,038 


40% of all families had incomes below $5,000 in 1970. 


pounce. 1970 Census Data 
(PIG. li-iG) 
PERCENT OF UNEMPLOYMENT 
PSrcene Pexcene 
Unemployment Change 
ee ren L970 LoS 
Boston 4.5 14.1 
Inner City 
South End Te2 LL YP ARS) 149 
Back Ba; SQ 736 ES 
Roxwsury Gra Low? 174 
South Boston bre!) L5eG 242 
Jamaica Plain A.3 Ta: 295 
Norte Dorchester 4.8 14.0 1.92 
Inner Suburbs 
Roslindale 3.6 14.4 300 
South Boston SNS Lore Sou 
Hyde Park Cys) US y aes) Shoyle 
West Roxbury ZG be eal 333 
ab 
Source: Massachusetts Division of Employment Security (MDES) ; 
and U.S.) Census 
Zz 


MDES mid 1975 Special Survey 
NOTE 





It snould be noted that the 1975 rate and hence the percent change, should be 
viewed as indicators only. As discussed in the Review, the actual number of 
persons unemployed is larger than that projected from the Study. The Lo70 
U.S. Census ratios were utilized, which may not hold true today. 
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(FIG. II-17) 


UNEMPLOYMENT RATE TRENDS 
INGLES 


UNITED STATES, MASSACHUSETTS AND BOSTON SMSA* 


Period United States Massachusetts 
19:10 4.9 4.6 
bogt ae) 6.6 
OF 2 5.6 6.4 
SEES) 4.9 se, 7 
1974 DANG Cis 
Pot) 
January a0 LOS 
February sre Bey) 
March Shea Lips 3) 
April 8.6 eo? 
May ates) r2. 6 


Source: Massachusetts Division of Employment 


Security 


*Standard Metropolitan Statistical Area 
(Includes 17 Cities and 61 Towns) 
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SOUTHWEST SUBREGION WITHIN BOSTON CITY LIMITS 


PERCENT OF UNEMPLOYMENT BY RACE AND SEX 


aye og uy 
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See veers 2 Sgt eth age eC) Par On Tao 
- Q yy 6) uy iD} S yy Ay * 
'S) G 3) G ‘od O ep) ‘4 O O 
ai es Q V © a) aa A 0) ae 
yy 3 Oo x = e 4 n |; 
OB OwerG le On SOuhed 5 ao! oO oy e 
: W) aa a dp) KF q eo (aa Ww a = 
KH HH 
W. Males pee yal 2 OU weston va 2 41, 3224 OO 
W. Females Ogee 2 AS 8G 25022 33), 25 eee o 
Blk Males 2a 0 4 5 OER ok Os One a: 
Blk Females 2 a7 19s 0 7 5 Le LOL: 1 
Oriental Males 5 Tee 0.46 0 0 0 07540 a 
Oriental Females 15 She Oh TAG, 0 0 0 0; 50 0 
Spanish Males 7 OW 5as..0 2 0 ii Omar 0 
Spanish Females al 0 40 Z 0 if Oma! 0 
Race INA* Males 24 SMP He negra Of el: SY 13 Gy eed 
Race INA* Females 4 ae oi 7 9 2 Fi6 8 
100 100 109 100 100100 00 100 100 100 


Source: MDES mid 1975 Special Survey 
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Source: MDES mid 1975 Special Survey 
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PERCENT OF UNEMPLOYMENT BY AGE GROUPS 
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(FIG. II-20) 






FEDERAL AND MASSACHUSETTS AIR QUALITY STANDARDS 
Concentration 
Averaging Primary Std. Sec. Std. Measurement 
Contaminant Time pg/m3 ppm pg /m3 ppm. Criterial 
Sulfur Oxides oan 80 0.03 ny <3 Arithmetic Mean 
(S09) Day 365 0.14 - ~ Maximum 
3 Hours - ~ 173.00 G25 Maximum 
Total Suspended Year ae = 602 - Geometric Mean 
Particulates Day 260 - 150 - Maximum 
(TSP) 
(Carbon Monoxide 8 Hours’ 10,000 9 10,000 9 Maximum 
(CO) i Hour 40,000 8.5 40,000 35 Maximum 
Photochemical PeHOur 160 0.08 150 0.08 Maximum 
Oxidants 
(03) 
‘Hydrocarbons 3 Hours 1603 0.24 160 0.24 Maximum between 
'(Non-Methane) 6 am and 9 am 
Nitrogen Oxides Year 100 OS 100 OR 0us Arithmetic Mean 
i® (NO2) 








lstandards other than those based on annual arithmetic or geometric mean 
are not to be exceeded more than once per year. 


2For use as a guide in assessing implementation plans to achieve the 
24-hour TSP standard. 


3For use as a guide in devising implementation plans to achieve the 
oxident standard. 
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TYPICAL NOISE LEVELS 


Outdoor Noise Levels 


Jet Flyover at 1000 ft 


Gas Lawn Mower at 3 ft 


Peesererruck at 50 £t 


Noisy Urban Daytime (L,.) 


eq 


Gas Lawn Mower at 100 ft 


Quiet Urban Daytime (Leq) 


Quiet Urban Nighttime (Leg) 


Quiet Suburban Nighttime 
(Leq) 


Quiet Rural Nighttime (Leq) 


*T, see Fig. II-22 
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NOISE LEVEL 
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Indoor Noise Levels 


Rock. Band=( ues. 


eq 


Newspaper Press 


Food Blender at 3 £t 


Garbage Disposal at 3 ft 
Shouting tac senoer 


Vacuum Cleaner at 10 ft 
Normal Speech at 3 ft 


Large Business Office 


Dishwasher Next Room 


Small Theatre, Large 
Conference Room (Background) 


Library 


Bedroom at Nighttime 
Concert Hall (Background) 


Broadcast and Recording 
Studio 


Threshold of Hearing 
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(FIG, It-22) 


MEASURES OF ENVIRONMENTAL NOISE 
a NU LO 


Description 


The maximum A-Weighted 
noise level occurring during 
an identifiable intrusive 
noise event. 


The equivalent sound level, 
or the steady noise level 
that would convey the same 
noise energy as the actual 
time varying noise at a site 
in the same time period. 


The day-night sound level: 
the 24 hour equivalent sound 
level with a 10dB penalty 
applied to noise levels 
during the 9 nighttime hours 
Fuome2200 co 0700. 


Use 


Characterizes a single 
noise (truck, airplane, 
transi Ge carrie 


Accepted by the FHWA 
for predicting and 
assessing highway noise 
Impacts 


Used in community noise 
assessments; proposed 
by, U.S. EPA for usemin 
environmental noise 
studies. 
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SOUTHWEST CORRIDOR 
TRANSPORTATION 
IMPROVEMENTS 


ENVIRONMENTAL 
IMPACT ANALYSIS 


MASSACHUSETTS BAY TRANSPORTATION AUTHORITY 
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS 


SITE MAP 
NOISE MONITORING 


LEGEND 
* NOISE MONITORING SITE 
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(FIG. II-24) 
SUMMARY OF MEASURED A-WEIGHTED SOUND LEVELS 
- DAYTIME/NIGHTTIME LEVEL* 
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MAJOR NOISE 








BOsrTTiIoNn Lan Des: Le SOURCE 

‘i. Boston City Mass. Ave. 

F Hospital 80 106/101 ey 77 Tratftic., Construction 

a. 76 W. Rutland Trains, Columbus 
Square 70 96/90 70/61 Avenue Traffic 

3. Northeastern Univ. 
[Gabeer Playgrnd) 73 96/96 69/66 Trains 

4. Mission Hill Trains, Columbus 
Housing 74 99/99 ey on Avenue Traffic 

5. Bromley-Heath Trains, Local 
Housing 76 105/98 74/68 iberswe deal 


& 7 Cerina Road 
(near Green St. 
Playground) 70 95/94 68/62 Trains 


MBTA Orange Line, 


™ 6 Chilcot Place 78 98/95 77/69 Washoe h eine eae 
8. Madison Park Shawmut Avenue 
| (Haynes House) 64 95/98 63/54 Trateie 


Tremont St. and 
Columbus Avenue 
Traffic 


9. Whittier St. 
Housing 76 103/100 74/68 


10. Asticou Road 68 100/91 66/60 Trains, Washington 
‘ Spreetw rat: le 


m@-. 31 Cumberland 


Street 80 On /L10+** Wey IES) Trains 
12. 20 St. Charles Mass. Turnpike 
j Street 80 104/98 7 deah2 Traffic, Trains 


* Daytime = 7AM to 10PM/Nighttime = 10PM to 7AM. 


*#*Peak Noise levels at this site overloaded the recording instrument 
mt tJIOdBA. 





SOUND LEVEL (dBA) 





18 21 M 3 6 9 N ister aias 
TIME OR DAY. 


Sere NO: 000s 


LOCATION: 

Ell Center, Northeastern 
University (near Carter 
Playground) 


MICROPHONE HEIGHT: 
Zhe oo ss 


MAJOR NOISE SOURCE: 
Trains 


Bx orien os 
OTHER NOISE SOURCES: 
Columbus Avew Lratire 


TIME OF MEASUREMENT: 
4PM. 97 29/7955 to 
4PM 9/30/75 


DAY NIGHT 24 hr. 
Peak 96 96 96 


L 69 66 68 
eq 





Not to Scale 


NOISE MEASUREMENTS 
NORTHEASTERN UNIVERSITY — 
CARTER PLAYGROUND FIGURE 
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, -0 TRANSPORTATION IN THE STUDY AREA 


+ 


The characteristics of use and operation of transportation facilities in 
the study area have been examined and evaluated to assist in planning the pro- 


posed project. The findings of this work are presented in summary form in the 
Ollowing paragraphs. : 






ad 





The Transportation System 
. ‘ 
The study area is served by a system of rapid transit facilities, a number 
of MBTA and privately operated bus routes, and surface streets and highways for 
mrivate travel. These facilities are shown on Fig. III-l. Also passing through 


‘the study area is a major rail facility serving Southwest commuters and inter- 
city rail passengers. 


Meee weap Transit, Facilities 


Within the corridor, the elevated Orange Line provides rapid-transit ser- 
Wice. The southern half of the line extends approximately 4.7 miles from 
“Washington Station in downtown Boston to Forest Hills and has 7 stations, 
“averaging 0.7 miles between stops. Trips from downtown to Forest Hills present- 
ly takes 16 minutes, achieving an average speed of 18 miles per hour. The 
elevated steel structure is antiquated, and noisy, and the line is considered 


"to have a blighting effect on Washington Street, which it follows for its entire 
length. 


: Outside the Southwest Corridor, the Red Line Rapid-Transit provides ser- 
Vice to Quincy and other portions of the South Shore, as well as to the Ashmont 
‘and Mattapan sections of the City of Boston. Even though it lies outside the 
Corridor, the Red Line provides a limited amount of service to the Southwest by 

eans of buses acting as feeders as well as the light rail shuttle between 
Ashmont and Mattapan. 


The present Light Rail service in the Corridor consists of: the Green 
‘Line Arborway service and the Ashmont-Mattapan shuttle. The Arborway Line is 
routed along Huntington Avenue from the subway portal south of Massachusetts 
Avenue to South Huntington Avenue. At Massachusetts Avenue, the Penn Central 
tracks are about 600 feet easterly. By following Huntington Avenue and South 
Huntington Avenue, the line swings widely through Jamaica Plain and its Centre 
Street commercial focus to terminate in the MBTA yard on Washington Street near 
the Forest Hills Orange Line station. Between the subway portal on Huntington 
Avenue and the Forest Hills terminal, it is an in-street operation subject to 
traffic interferences and weather conditions. It is, nevertheless, considered 
by many Jamaica Plain residents to be essential for access to the Fenway and 
Back Bay areas which are not now served by the Orange Line. 


Marrent fares on all: rapid, transit, lines, in, the study area are 25 cents, 
except for the Arborway Line which has an additional 25 cent surcharge for its 
surface operations. The light rail facility between Ashmont and Mattapan 1s 
treated as an integral part of the Red Line and may be ridden locally or with 
a change at Ashmont to downtown for the single fare of. 25 cents: 


3.1.2 Commuter Rail and AMTRAK Services 


Four commuter rail routes are now operated to Back Bay and South Stations 
through the corridor. These routes originate in Needham, Franklin, Providence 
‘and Stoughton. The Needham branch serves eight stations between Needham Heights 
and Forest Hills. The Franklin branch services ten stations between Franklin 
and Readville (Hyde Park). The Providence service is the Penn Central main line 
to New York and includes service from Rhode Island and several other communities 
en route to Boston. The Stoughton Branch consists of only two stations. The 
Franklin, Providence and Stoughton services join south of Readville and travel 


steal 


the Penn Central main line to Forest Hills, where they are joined by the Needham 
branch. Only a few of these services stop for passenger boarding or alight- 
ment at Forest Hills. Between Forest Hills and downtown all services are on 

the Penn Central main line tracks and embankment. 


AMTRAK services are provided on the Penn Central main line tracks between 
Washington, New York, Providence and Boston. These services also pass through 
Forest Hills, en route to Back Bay or South Station in downtown Boston. All 
of the services pass through the Corridor and stop at Back Bay Station. Coordi- 
nation with transit services at Back Bay station is, therefore, important for 
downtown distribution. 


By. 2 DUS "OY ote 


An extensive network of surface bus routes serves the Southwest area of 
the Boston and adjacent communities. Fig. III-2 illustrates the routing of 
the MBTA buses which serve the study area. Several of the lines which serve 
the outer suburbs may be boarded at the Forest Hills station. 


The MBTA bus network in the study area is focused heavily on the existing 
rapid transit line. Bus-rail transfers are particularly heavy at certain 
existing Orange Line stations such as Dudley, Egleston and Forest Hills. Bus 
routes and schedules have, therefore, been closely coordinated with rapid 
transit services. Because of the minimal commuter ‘rail service at Forest Hilis 
station, no coordination has been made between these services and bus schedules. 


In general MBTA buses are operated from 6 a.m. until 1 a.m. at night. 
Midday frequencies range from 12 to 30 minutes on MBTA routes, with more frequent 
services on all routes in peak hours. A few routes provide only peak period 
service. Certain streets in the Southwest Corridor are notable for the fre- 
quency of bus service each is provided. These include Washington Street in 
Roslindale, and Warren Avenue approaching Dudley Square. Both of these routes 
have services closely linked to rapid transit access points. (See Fig. T1I=2A) 


As of January 1976, the basic MBTA bus fare is 25 cent, with no transfer 
privileges. Transfer between buses and rapid transit means a full additional 
fare. 


3.1.4 Streets and Highways 


Within the study area there is a very limited system of arterial streets. 
The only street that traverses the entire Corridor continuously from the CBD to 
Forest Hills is Washington Street. However, this street has limited capacity 
as an arterial street because of the restricted width, the overhead transit 
structure, and parking interferences caused by the commercial development 
throughout much of its length. 


The two most important north-south arterial streets in the Corridor (from 
a traffic volume standpoint) are Tremont Street and Columbus Avenue. Both of 
these streets lack continuity. Tremont Street begins in the CBD and extends 
less than one half of the distance to Forest Hills where it turns westerly and 
terminates in the Mission Hill section of Roxbury. Columbus Avenue also begins 
in the CBD and generally parallels Tremont Street to the point where the two 
arteries cross at Roxbury Crossing. Columbus Avenue continues to Jackson Square, 
about one-half mile further south, and then turns easterly to terminate at its 
connection with Seaver Street. 


The only continuous east-west arterial street crossing the Corridor is 
Massachusetts Avenue. While this is a very important street, it is located 
near the outer fringe of the Central Business District. This location, along 
with the heavy residential/commercial development, makes it incapable of 
serving all east-west traffic neéds of the entire Corridor. 


= 


¢ Other important streets in the Corridor include Centre, Amory, Lamartine, 
Dudley, Ruggles, and Green Streets. Because of the irregular configuration of 
‘the street system in the Corridor, there are several focal points where several 
of the more important streets converge. 


Some of the more important focal points include Forest Hills, Jackson 
‘Square, Roxbury Crossing, Dudley Square, and Egleston station. Forest Hills, 
‘Egleston station and Dudley Square are presently important transit transfer 
locations as well as being focal points with respect to arterial streets. 


DB. 2 Existing Transit Usage 
3 3.2.1 Rapid Transit Ridership 


Fig. III-3 shows the ridership trends of the existing Orange Line and the 
Arborway Line in the Southwest Corridor. These statistics, compiled each year 
in the first week of December, represent boardings only, and should not be con- 
Sidered as average daily traffic. They are useful in ascertaining trends of 
ridership, however, and indicate that ridership over the past few years has 
‘been declining on the present Orange Line. Similar tabulations for the Red Line, 
by comparison, indicate a stable or growing ridership on both the Cambridge and 
South Shore portions of the line. Other lines have been declining in ridership, 
but not at the relatively rapid rate which has been experienced on the Orange 
Line. 


The ridership decline on the Orange Line can only be explained in part. 
The line is perceived by many persons as being in poor physical condition, dirty 
and dangerous. Major structural repairs have been completed and painting of the 
structure is underway but station modernization has only begun. The fear of 
crime on the line or in areas through which the line passes may contribute to 
the declining ridership. In addition, the decline in the building of housing 
units over the past 20 years as well as the demolition of many housing units 
along with a decline in the proportion of workers within the population living 
in the Corridor, have adversely affected transit use. 


Since there are alternative transit routes into downtown, some of the 
ridership may be diverted to those lines. For example, the Arborway Line 
(Green Line) has had substantially increased ridership in the past five years 
(Fig. III-3); these increases may be due in part to riders diverted from the 
Orange Line. Similarly, newly extended bus service from Egleston Square to 
‘downtown may be diverting traffic from the Orange Line - particularly the Lower 
Roxbury and South End areas. The extent of such diversions is, of course, 
Speculative, but does assist in explaining the recent declines in Orange Line 
Yidership. It should be noted that the drop in ridership counts between 1960 
and 1961, reflects a change in counting methods at certain stations with feeder 
bus connections. 


} 3.2.2 Commuter Rail Line Volumes 


¢ The Southwest Corridor, inside the City of Boston, is only partially 
served by commuter rail lines. Passengers boarding the the Needham, Franklin, 
“Providence and Stoughton branches are shown in Fig. III-4. Statistics shown 
in this table indicates total line ridership and includes the stations within 
the City; namely, West Roxbury, Highland Avenue, Bellevue Avenue, Roslindale 
‘Square, Readville, Hyde Park and Mount Hope. Only a few OLvine trains, Stop mt 
Forest Hills. Boardings are minimal because of the adjacent rapid transit 
‘station and because commuter rail fares are significantly higher than rapid 
“transit fares. 


. Nearly 4,420 passengers are carried on the commuter rail lines passing 
through the Corridor daily, en route to either Back Bay Station or South Station. 
These volumes are being gradually increased by fare adjustments, improved road- 
bed and improved frequencies. As the commuter vege jah improvement program pro- 
gresses, the Franklin Branch roadbed will be virtually rebuilt, and additional 
trains will be provided to upgrade the level of service. Improvements on other 


branches will follow. 


sae a Special Mobility 


The Southwest Corridor is characterized by the large percentage of its 
population dependent on public transportation. However, much of the Corridor 
is perceived by area residents as being inadequately served by presently — 
available public transportation, including bus, rapid transit, commuter rail, 
chartered vehicles, or taxicabs. This problem stems from several sources: in- 
complete geographic coverage by MBTA bus routes in a few areas; insufficient 
frequency of bus service; unavailability of taxis in major segments of the 
Corridor; lack of local resources to charter vehicles on a regular basis; and 
excessive transferring or walking, particularly for crosstown movements. The 
importance of this description is to underscore the continued transit dependence 
of residents of the Southwest Corridor. 


The problems are accentuated for transit dependent individuals because all 
or most of their travel must be made on public transportation vehicles. Off- 
peak/non-work trips are most difficult because of their dispersion timewise and 
geographically, but such trips may constitute the bulk of travel demand by the 
transit-dependent population. Coupled with the difficulty of delivering needed 
services in the Southwest Corridor -- particularly the inner city portion -- 
are the unique problems brought about by the large proportion of the population 
which is especially disadvantaged. These people include the elderly, the young, 
the handicapped, and the poor. The transportation needs of these residents, as 
determined by BTPR, are substantial in the Southwest Corridor. The groups re- 
quiring special mobility services include: 


The elderly. . . (100,000 are age 65 and over in the Southwest 

Corridor) who have physical difficulties using public transit. 

Their mobility is limited by poor transit service for shopping, 
health care or social services, and social-recreation trips. 


The young. . . (114,000 are between age 10 and 17 in the South- 
west Corridor) who are dependent on transit to reach school and 
recreation areas. 


The handicapped. . . (47,000 are disabled in the Southwest 
Corridor) are often unable to use the present transit to reach 
school and recreation areas. 


The poor. . . encompassing a large proportion of the above groups 
but also including substantial numbers of working people whose 
transit-dependence limits their mobility for work, shopping, and 
all other trips. Twenty-three percent, or 44,000 families, in 
the Southwest had incomes under $6,000, making car ownership an 
economic burden. 


In recognition of the problems of these groups in the Southwest, a "Special 
Mobility Study" was carried out to determine the need for new systems of trans- 
portation to meet previously unmet or latent needs. A home interview survey was 
conducted in the Southwest inner city areas of the City of Boston. The home 
interview survey consisted of a one percent sample of a study area which included 
parts of the South End, Roxbury, North Dorchester, Jamaica Plain, and Mattapan 
and a 3.5 percent sample of an area in Roxbury and North Dorchester (see 
Fig. III-5). The area sampled was chosen by community groups because it 



























contained a large number of female headed households and Spanish-speaking per- 
ons as well as appearing to be especially deficient in transit services. The 
‘Survey was designed to elicit information about present trip making patterns and 
latent transportation demand for work, day care, medical, education, recreation 
‘and shopping trips. Attitudes towards usage of different modes of transport 
were also sought. 


. Work trips -- The survey area had about 1.1 workers per household or 
‘approximately 80,000 total. There were three workers for every two households 
with incomes over $6,000 and two workers for every three households with in- 
‘comes under $6,000. Since there were few two-car families in the area, these 
figures imply that workers in households with higher incomes have problems 
‘reaching work similar to poor families with no cars. Fig. III-6 shows the mode 
Jof access to work. Workers from poor families depend more on transit than those 
“from non-poor families; nearly half of all workers use transit. Nearly one 
quarter of workers in poor families used the Orange Line to reach work. 


Major work destinations for all workers were: downtown Boston (31 percent) ; 
»Roxbury and North Dorchester (21 percent); the Fenway (6.5 percent); and 
Cambridge (6.5 percent). Fig. III-7 shows the distribution of work destinations. 
Survey data indicated the difficulty of making circumferential trips and the 

Mecessity of multiple transfers for trips to the Fenway, Back Bay and Cambridge 


Reverse commuting is clearly a problem solved most easily by households 
with an automobile. Of the 16 percent work trips which were along or beyond 
yRoute 128 or in the North Shore, 80 percent were by automobile. 


; Shopping, Medical and Recreation Trips -- A majority of low-income house- 

holds and elderly shoppers either walk to stores or take transit. On the return 
trip, many shoppers use taxis because of the difficulty of managing packages on 

‘transit or while walking. 





Sixteen percent of medical trips were to City Hospital. The majority Of 
mthe remaining trips were to medical facilities in the Fenway area requiring 
Mee eee Osstown travel for about 35 percent of the families. 


| Recreation trips showed a substantial dependence on the private automobile. 
Mfwo-thirds of the households surveyed used a car to reach parks or beaches as 
compared to one-fourth who used public transit. Nearly half of the households 
(without cars relied on others with a car to drive them to recreation areas. 


) Latent Demand -- The survey provided a limited insight into latent demand 
Mot only through the obvious dependence of Survey Area residents on fixed route 
‘transit, but also through responses to questions about desired trip destinations 
‘that were inaccessible. Twelve percent of the households surveyed indicated 
"there was a potential work place that they could not reach. Twenty-eight per- 
sent of the shoppers indicated a desire to shop in areas inaccessible by public 
Neransportation. Ten percent of the respondents had similar answers with 
Mespect to medical trips for their children. Seventeen percent of the families 
Said they would like to go to a park or beach which is inaccessible by public 
ransportation. 




















3.2.4 Problems of Public Transportation Service 


Studies of transit user attitudes provides what may be a typical ranking 
1 £f transit service problems: 


Reliability 

Frequency 

Speed 

Crowding 

The "sensory" or comfort attributes- sight, sound, smell, feel 
Availability of information 


Also not ranked, but clearly an important problem area, is that of transit 
service coverage and linkage - the extent of nearby service availability, the 
destinations served, and the reasonableness of fares. 


Attitudes of the non-user of public transportation must also be taken 
into consideration. The relationship of transit service to the neighborhoods 
through which it passes in terms of noise, pollution and support of commercial 
activity and development are also important. 


Reliability -- Problems arising from breakdowns and irregularity of ser- 
vice are frequent at the present time. Bus services are seriously affected by 
traffic congestion as well as the previously named factors. From observation 
of conditions in the Southwest, it would appear that the most serious traffic 
problems arise from parking violations rather than excessive moving vehicle 
volumes. Double and even triple parking is prevalent. 


Frequency -- Examples of existing service frequencies in the Southwest 
are listed in Fig. III-8. Figure III-8 indicates that peak-period frequencies 
are generally adequate to provide a good level of service. wJuring the mid-day 


period, frequencies appear to be reasonable although waiting times, particularly 
if regularity of service is not maintained, will begin to deter transite 


The indicated half-hourly evening service on bus routes given as typical examples 


cannot be considered favorable to transit utilization, although it must be 
assumed that demand for more frequent service is not now clear. 


Speed -- Travel by private automobile must be the standard against which 
transit services are judged with respect to speed. Because of the walking and 
waiting associated with travel by transit, overall trip time can only rarely 
be the equal of that attainable by automobile, but grade~-separated transit can 
often produce better running times than automobiles in congested traffic. 

Fig. III-9 lists estimated transit door-to-door travel and existing auto travel 
times to tne Boston Core. 


By restricting the examples of transit speed to CBD-destined trips only 
tne most favorable examples for transit are shown. All the higher-speed transit 
facilities are radial, and the slowest average automobile speeds are generally 
those on radial routes to downtown Boston. Thus, an examination of non-radial 
or circumferential trips within the Corridor would show that there Gsepasmmesorm 
wide-spread need for improvement if transit is to be made competitive with the 
automobile for non-core oriented travel. 


Crowding -- At the present time, peak-hour overcrowding is a fault of the 
transit services. Aside from its direct unfavorable impact on riders, over-= 
crowding has a serious secondary disadvantage in that unloading and loading are 
much slower than if a reasonable ratio of passengers per car is maintained. 
Stopped time delays not only increase running time, but also contribute to the 
LrTeqularity Of service. 


Comfort -- Crowding is one facet of passenger discomfort. In addition, 
the appearance and cleanliness of transit equipment and stations is important. 
Noise levels also are a problem. 


Availability of Information -- The MBTA has begun a service of more 
effective public information and marketing. 


‘Transit Coverage and Linkage -- While most of the Corridor has some 
transit service within five minutes walk - at least at peak hours - the useful- 
ness of a transit route is closely related to the potential destinations it 
services directly, since trips requiring transfers are generally somewhat cir- 
cuitous, always more time-consuming, and usually more costly. It) is, notepragai 
cable to link all points in a transit network directly to all other points with 
no more than one convenient transfer to other significant destinations. In the 
Southwest, large portions of the area require double transfers to reach the 
Back Bay employment center and the Fenway hospital and educational institutions. 
The commuter rail territory also has limited downtown distribution. 
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$3 Existing Traffic Characteristics 


The arterial street system in the Southwest Corridorimis’ @aiist raced in 
Fig. I1I-10. In addition, the signalized intersections are shown as well as 
an indication of the relative volumes on the arterial streets. This network of 
streets serves a major sector of the city with a consequent high demand for both 
radial and circumferential traffic movements. The lack of street continuity, 
the poor street alignment, the restricted width of the traveled way, the numerous 


/Marginal frictions caused by parking, loading and/or unloading, driveway access 


points, and intersection conflicts all contribute to a street system with an 
insufficient capacity to effectively serve the present demand. 


ri 


a 3.3.1 Average Annual Daily Traffic 


} Average daily traffic volumes (1975) are shown in Fige* IDI=1a tom the 


‘Major streets in the study area. The section of Columbus Avenue between Roxbury 
Crossing and Jackson Square carries the highest volume of any street in the 


Corridor with approximately 36,400 vehicles daily. Other high volume streets 
and roadways include the Arborway (38,000), Jamaicaway (34,000), Columbus Avenue 


between Jackson Square and Washington Street (24,500), Massachusetts Avenue 


(24,500 to 27,000), Columbus Avenue north of Ruggles Street (16,500 to 18,400), 
and Tremont Street north of Ruggles Street (15,000 to 17,000). 


Because of the lack of continuity of most of the arterial streets in the 
Corridor, motorists are forced to use circuitous routings to reach their desti- 
Mation. This type of routing adds to congestion in the area by increasing the 


“mumber of turning movements at key intersections and increases the potential 
|for accidents at these same locations. In general, however, the basic charac- 
| teristic of arterial street travel in the Corridor is radial in relation to the 


Central Business District. Cross-town or circumferential traffic movements are 


)0f secondary importance but are very significant and poorly served by the 


@xisting street pattern. In an effort to obtain a better understanding of the 
travel patterns in the Jamaica Plain section of the study area, a limited 


|Ofigin/destination study was conducted as part of this impact analysis study. 


wee) Trattic Accidents 


uMe reported traffic accident records for the years of 1972, 1973 and 
1974, (from the Registry of Motor Vehicles) were analyzed to determine the high 
accident locations and accident frequencies. Fig. III-12 shows the reported 
‘traffic accident locations. The accident frequency is illustrated by the size 
Of the circles at each location. The circles indicate the yearly average number 
0f reported accidents during the 1972-1974 period. 


The three intersections with the highest yearly average number of reported 
accidents are Massachusetts Avenue at the Southeast Expressway Ramps, Centre 
‘Street/Jamaicaway Circle, and the Ruggles Street/Columbus Avenue intersection 
With 30, 28 and 26 reported accidents respectively. Other intersections with a 
Significant number of accidents reported include the other intersections on 
‘Massachusetts Avenue, the Ruggles Street/Huntington Avenue intersection, and 
Several Other isolated intersections as shown on Fig. III-12. 


. 3.3.3 Origin/Destination Stud 


A limited origin/destination study was conducted in the Jamaice Plain 
“section operating eleven license plate recording stations on the important 
@fterial streets shown on Fig. III-13. Observations were made during the com- 
Meeeng hours of 7 to 10 AM and 3 to 6 PM. A sampling of nearly 4,400 motorists 
Was selected from among nearly 25,000 recorded license plates and mailed 
Questionnaires. A 24 percent response was obtained from, this mailing. About 
80 percent of the responses were complete and useful for tabulating. 








Tabulation and Analysis 


A total of 779 origin/destination questionnaires were tabulated by traffic 
zone of trip origin and trip destination. Travel patterns for each station 
were obtained by multiplying the number of responses received for each station 
on a traffic zone basis by the ratio of the total volume of traffic passing 
through the station in the direction being observed to the number of responses 
received for that station. For example, at station number one, a total of 2,138 
vehicles were counted traveling in the inbound direction during the six hours 
of observation. Forty six questionnaire responses were received resulting in 
an expansion ratio of 46.5. Therefore, each questionnaire response at station 
number one was equivalent to 46.5 vehicle trips. 


To identify the most significant travel patterns in the Jamaica Plain 
area, the traffic zones were grouped to represent important sections of the 
metropolitan area, the city, and the study area. The 12 areas resulting from 
this traffic zone grouping are shown on Fig. III-14 and are identified in the 
£oOllowingi Wess: 


Area Section of Metropolitan Area, City or Study Area 


- .« » « CBD, Beacon Hill, South Cove, South. Boston and ySougnenan 

sites tDORCneSter dnd sds pOrthion- OL who xDuULy 

Fenway, Mission Hill and Roxbury 

- - . . Jamaica Plain north of Morton Street and the Arborway 

- . . . Jamaica Plain south of Morton Street and the Arborway, 
West Roxbury, Hyde Park, and Roslindale. 

yah d eo kOO kK. ne 

Cambridge and Somerville 

- - - - The entire north shore area 

- - - . The towns generally northwest of Boston including 
Brighton and Allston sections of Boston 

- e« « - The towns southwest of Route 128 

Dedham and the towns generally south of Route 128 

- - »- - Milton, Quincy, and the towns generally southeast of 
Route 128 including all south shore towns and Cape Cod. 
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The section of the proposed arterial street between Forest Hills and 
Jackson Square is included within area D. To illustrate the travel patterns 
that would have an impact on this section of Jamaica Plain most clearly, desire 
line diagrams for areas E, K, and L are presented in Fig. III-15, III-16, and 
III-17 respectively. 


It is significant to note that about 45 percent of the commuter travel 
from area E (Fig. III-15) is directed toward the central area (area A). An 
additional 21 percent is directed toward area C and another 17 percent toward 
area D. Each of these areas lie directly in the alignment of the proposed 
arterial street. This strong desire (83 percent) for travel northerly from 
area E through area D explains the travel that occurs on such streets as Washing- 
ton, Amory, and Lamartine Streets. 


The travel pattern from area K is substantially different from area E as 
shown by comparing Fig. III-16 with Fig. III-15. The two strongest travel 
desires from area K are directed toward areas C (23 percent) and D (22 percent). 
Area A represents only 18 percent of the travel desires from area K in contrast 
to the 45 percent from area E. Area K also exhibits a more diverse travel 
desire pattern with all of the 12 areas showing a travel attraction whereas 
area E showed travel attractions in only 6 of the 12 areas* 


The importance of Jamaica Plain as a travel corridor applies to area K 
as well as to area E but with less intensity. About 68 percent of the travel 
desires from area K lie directly in line with Jamaica Plain compared to the 83 
percent from area E. 


















The * travel pattern of area L shows very little Similarity to areas E or 
Three important movements from area L are perpendicular to the proposed 
arterial alignment with 20 percent of the trips destined for area F, 10 percent 
Mer area I, and another 7 percent for area G. Thus, 37 percent of the trips 


sip Orientation between area L and areas C and D is also strong with 16 and 


In summary, this limited origin/destination study confirms the conclusion 
that would be drawn from the traffic flow map. The major travel desire within 
the study area is a north-south orientation with a strong travel desire directed 
m@eward the Central Business District and slightly lesser travel desires for the 
Fenway, Back Bay, Roxbury, and Jamaica Plain areas of the city. There is also 

@ substantial crosstown travel desire between the south shore communities and 
the areas west of Boston including principally Brookline, Cambridge and Newton. 


3.3.4 Travel Speeds 


The Southwest Corridor has few continuous radial routes into downtown 
Boston. The existing routes consist of combinations of arterial routes which 
are somewhat circuitous, but which have been analyzed for comparison with ad- 
acent expressways. The principal arterial is comprised of the VFW Parkway, 
Which leads into Jamaicaway and eventually to Storrow Drive. Fig. III-18 
shows the comparison of this route with two routes in the Southeast Corridor - 
GA/Morrisey Blvd/Dorchester Avenue, and Southeast Expressway - and two routes 
mn the Western Corridor - Route 9 and the Massachusetts Turnpike. 


A review of the changes in level of service to radial traffic in the 
Southwest since 1963 shows the following: 


Mass. Pike construction has decongested the Route 9/Riverway/Park Drive/ 
Storrow Route. This is the only place in the region where volumes are 
down -- resulting in substantial off-peak travel time savings and slight 
peak hour savings. 


The VFW Parkway/Jamaicaway/Storrow route has changed very little since 

1964 but carries substantially greater volumes. Peak hour travel time 

(Leverett Circle to Route 128) has increased in the evening to approxi- 
mately 48 minutes while morning peak and off-peak speeds have remained 

constant. 











The Southeast Expressway has undergone substantial operational improve- 
ments since 1963, including the use of breakdown lanes as travel lanes, 
ramp restrictions, an exclusive bus lane and a high degree of sur- 
veillance and enforcement. Despite a volume increase, evening peak 
speeds have not substantially changed, and remain about 22-25 miles per 
hour while off-peak speeds have been improved to about 45 miles per 
hour. 





With the exception of the Massachusetts Turnpike, the average peak 
hour speed ranged from 18 to 22 mph. The corresponding morning peak 
hour speeds are slightly higher since there is less non-work traffic 
in the flow. In each case a deterioration of 1 to 10 minutes in the 
total trip time has been experienced since 1963. 


Off-peak travel, however, has not deteriorated and is more subject to 
driver variability. Off-peak speeds from 25 to 45 miles per hour are 
possible, the latter on the Massachusetts Turnpike. 
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EXISTING MBTA FEEDER BUS SERVICE, SOUTHWEST CORRIDOR 


Description 


Harvard-Dudley 

Broadway Station/Back Bay 
City Point-Broadway & Tremont 
City Point-Dudley 

Bay View-Kneeland 

Savin Hill-Northampton 

Kane Square-Dudley 

Egleston & Franklin-Andrew 
Fields Corner-Andrew 

Fields Corner-Dudley 
Ashmont-Forest Hills 
Ashmont-Dudley via Talbot 
Ashmont-Dudley via Washington 
Mattapan-Arborway 
Mattapan-Egleston 

Cleary Square-Arborway 

Dedham Line-Arborway 
Stimson-Arborway 

Vermont St.-Arborway 

Wren St.-Green St. Station 
Georgetowne-Arborway 

Centre & Eliot-Dudley 
Egleston-Dudley 
Egleston-Stuart Street 

Seaver St.-Dudley 

Franklin Park-Dudley 

Heath & S. Huntington-Dudley 
Kenmore-Boston City Hospital 
Boston State Hospital-Dudley 
Northampton-Kneeland St. 

City Square-Arborway via West 
Queensbury-Boylston & Fairfield 
Chestnut Hill-Forest Hills 
Chestnut Hill-Kenmore 
Brighton-Kenmore 
Allston-Dudley 
E.Concord-Copley 
U.Mass-Forest Hills 


Approximate Frequency (Minutes) 


Peak Mid- 
HourEs= day Nigbtimgocat.s Sus 
6 10 20 de. 11 
5/20 - = me ! 
12/128 U5 30 LS 10 
g 10 40 ey L5 
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20 20 - 40 = 
g 0 30 10 15: 
11 20 30 20 20 
be LS 40 £5 20 
20 a = = = 
15/254 45 - - = 
8 9 40 12 20 
6 re 40 LZ 20 
20/30 Ps - = = 
5 v2 25 L5 UD 
A/5 15 30 i2 30 
5/6 Ls 30 10 30 
A pe 30 90 30 90 
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) 12 20 ts2 20 
10 iY 30 16 20 
a 2 20 12 gute 
9 1.2 30 10 30 
30 30 30 30 30 
207 Laeiee = = er 
60 = = = == 
30 30 = 30 = 
20/25° 430 = 30 = 
25/ ee 30 30 30 
40 90 = 70 = 
20725412 3.0 25 30 
20 30 r = = 
7 dy2 30 12 avs: 
35 35 = = = 
207 30°76.0 = ee = 
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Year 


SOURCE: MBTA - one day turnstyle counts, 


Total 


144,207 


Stations 
Forest Hills 


22,600 
21,500 
20,300 
20,300 
20,900 

N/A 
19,100 
19,400 
19,300 
19,300 
18,900 
117.900 
16,400 
17,600 
16,800 
17,000 
17,800 
17,300 
16,100 
16,000 
15,094 
Sarat) 
14,104 
13,280 
OF 29 


GELGeETTT—3) 


17100 
27200 
2300 
2,100 
27200 
1,900 
2500 
PAcOzZ 
a 07 
13h oO 
1,749 
1,541 


Green 


Egle- 
ston 


Dudley 


627,109 
59,600 
56,600 
56,200 
Do, 500 
N/A 
43,300 
437,300 
43,400 
41,600 
41,100 
16,800 
14,800 
LD 00 
14,000 
135,200 
12,900 
127 00 
10,600 
11,200 
Op 2o.o 
9,501 
oF 0D I 
87507 
7,645 


ORANGE LINE SOUTH RIDERSHIP TRENDS - TWO-WAY 24 HOUR BOARDINGS+ 
eee EN a  UUR DUARDINGD 


ARBORWAY LINE RIDERSHIP TRENDS - TWO-WAY 24 HOUR BOARDINGS 


Total 


Boardings 


17,000 
17,500 
15,100 
Nig 0 O 
18,400 
15,600 
16,700 
1700 
15,700 
16,300 
16,300 
11,100 
i500 


Year 


1968 
1964 
1965 
1966 
IGT 


2NOTE: Changes in method of counting in 1961 


3NOTE: In 1974, there were about 6,000 holders of MBTA Prepaid 
Passes which are not included in above counts. 


early December 


North= 
ampton Dover 
9,200 7,600 
9,800 7,200 
8,700 17200 
8,600 7,000 
ae OO 57, 000 
N/A N/A 
6,000 5,000 
6,200 4,800 
5,800 4,600 
5, 200) 21,00 
D7 S00) lO 00 
4,900 4,900 
4,300 4,300 
4,600 4,000 
4,600 4,400 
4,400 4,300 
4,200 4,300 
4,200 4,600 
37.700 4,200 
4,100 4,200 
37 1 OD Sy] 04 
Shee oe 3,368 
Bipouo 35 0 
3,856 Shai enstts: 
S709 3, 06 
if 
Lota 
Boardings 
22 00 
12773. 0.0 
14,300 
15,000 
15,000 
Fy LOO 
14,400 
IES as 
137,204 
14,243 
12,640 
14,649 


Essex 


23,300 
22,500 
20,400 
167500 
18,400 
N/A 
15,400 
14,200 
11,700 
laf O00 
10,900 
6,900 
9,700 
oF 200 
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6,452 
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COMMUTER RAIL RIDERSHIP BY STATION (1968 - 1974)+ 


Needham Branch 


Station 1968 
Needham Heights 68 
Needham Center 156 
Needham Junction 274 
Birds Hill 303 
West Roxbury 85 
Highland 94 
Bellevue WAXD 
Roslindale 201 


TOTAL - Needham Branch 1,433 


Franklin Branch 


Station 1968 
Franklin 166 
Norfolk 35 
Walpole ie 
Plimptonville 17 
Windsor Gardens N/A 
Norwood Central 505 
Norwood 93 
Islington ‘ 61 
Rustcraft 4 
Endicott 203 


TOTAL - Franklin Branch 953 


Providence (Main Line) 


Station 1968 
Providence 184 
Pawtucket 33 
Attleboro 203 
Mansfield PoC 
East Foxboro dha 
Sharon 350 
Canton Junction 407 
Route 128 741 
Readville 62 
Hyde Park 148 
Mount Hope 20 
TOTAL - Main Line Pd; OV Sal 


Stoughton Branch 


Station 1968 
Stoughton PH ie 
Canton 42 


TOTAL = Stoughton Branch © 257 





Summary 

1968 
Needham Branch 4 33 
Franklin Branch 953 
Providence (Main Line) Bud 3 li 
Stoughton Branch 257 


TOTAL COMMUTER RIDERSH. 5,074 






































Year 
1969 LE ON7 A 1974 
ied 53 75 
HeGue AL ahs} 147 
Suils' 248 287 
Smal: 260 299 
167 IWS) 7/ 166 
107 90 106 
130 123 105 
240 201 182 
0G 25.0 OW 

2 Year 2 
1969 ue yy/ ib 1974 
37 N/A 119 
28 15) 43 
66 42 62 
8 4 6 
N/A 78 83 
319 203 282 
82 103 134 
64 69 87 
0 0 aL 
ZaeO 185 198 
914 Vela, OWS: 
2 Year 2 

1969 ie) yal 1974 
N/A N/A O02 
N/A N/A SW 
N/A N/A 202 
N/A N/A 346 
N/A N/A 70 
210 285 364 
394 370 427 
643 500 Sy HS, 
79 59 94 
GS 144 89 
03} 16 9 
IL EOE Ib Shi) a! ky; 73s 7/ 

Year 
1969 ILS IFA 1974 
303 N/A 220 
Su) PRES 29 
340 22 249 

Year 
1969 1971 1974 
1 506 1, 20.0 Ie SHO 7/ 
914 ala OLS 
1,504 | S74 I Fitey 
340 27 er! 
4,264 37363 4,418 


1souRcE: Penn Central Conductor's Audits 
NOTE: Does not include persons boarding commuter rail who reside 


outside MBTA district. 
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SURVEY AREA MODAL USE BY PURPOSE AND INCOME 


Percentage of Population Categories Using Various Modes of Transportation 
for Trip Purpose Indicated 





Income Income 
less than more than Total 
$6,000 $6,000 Elderly Population 


Work Trips 





neg. neg. i Ona 

26 46 --- 40.0 

a bl 12 -~-- 1 :,0 
range Line 24 14 --- ANG Bey) 
0 


‘All Transit 63 41 eS 48. 


_2 GeOGery Shopping Trips. {to) 


6 S 2 5ie'0 
32 60 45 47.0 
W 42 26 41 SZ U 
“Transit 20 til 12 NTO 


Grocery shopping, Trips (from) 


26 15 LS 21.0 
2m 60 45 43.0 
3) 18 34 23 -.0 
Transit if L 8 sat) 





Medical Trips 


1h) de. 16 14.0 

SHE 46 29 35.0 

‘Wa 16 2 a HO 
\Transit 26 16 a 21.0 
ransit* 26 16 or 210 


*More than 1 transfer 


Source: BTPR Special Mobility Study, Commonwealth of Massachusetts, April 6, 
1973. The "Survey Area" includes portion of the South End, Roxbury, 
North Dorchester, Jamaica Plain; see map, Figure III-5. 
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(FIG. III-8) 


EXISTING TRANSIT SERVICE FREQUENCY IN SOUTHWEST 











HEapway ‘2? 
(Trains/buses) 
Peak Mid-day Evening 
Orange Line 4 6 B5 
rborway Green Line On 5 a2 
(3 minute headway at peak hour to 
Northeastern) 
attapan-Egleston Bus Route 5 cM 30 
shmont-Dudley via Talbot Avenue 5 10 40 
Bus Route 
/Mattapan-Arborway Bus Route SS 30 None 


‘1) Minutes between successive vehicles 


GG. | Lt 97) 


TYPICAL DOOR-TO-DOOR TRAVEL TIMES TO DOWNTOWN 
(Intersection of Washington and Summer Streets) 


| 
| 





Auto Auto Transit 
Distance | Time Time 
Location (miles) (minutes) (minutes) 
udley Square Cr 14 vale 
oxbury Crossing 4.0 16 Zi 
rove Hall 4.4 18 33 
orest Hills 5.9 Ze 27 
oslindale She ML 26 op 
est Roxbury A el 20 35 
eadville 10.4 38 36 
eedham 14.8 42 5S 


OURCE: CTPS Highway and Transit Networks 
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(FIG. III-18) 
OUTBOUND TRAVEL TIMES (Minutes) -- LEVERETT CIRCLE TO ROUTE 128 
—_ <I. TENE RE TE CIRCLE LTO ROUTE 126 


Peak/Off-Peak 


mente Approx. Distance Travel time Daily Volume 
| 1963 Oye 1963 Lo 
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Jamaicaway/ 
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Route 9 
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t. IDENTIFICATION AND DESCRIPTION OF PROJECT ALTERNATIVES 


An essential element of any planning and design process is the considera- 
tion of alternative ways to achieve project objectives. The most obvious 
alternatives are the various project alignments and configurations dictated by 
engineering, structure, physical, economic and environmental consequences. 
Because of this, additional alternatives must be considered which approach the 
achievement of objectives, but which also reduce environmental impacts to an 
acceptable level. These include nonstructural or minimum action alternatives. 
Finally, the impacts of implementing the project must be assessed. 


This section describes the process by which many project alternatives were 
-identified and evaluated. In addition it describes the alternatives selected 
for in-depth study and impact analysis. It should be indicated that in all 

cases dimensions shown are desirable design criteria but may be subject to 
change as the detailed design progresses. 


AS jsuch it reviews the BTPR analysis which led to the basic Southwest 
Borridor Strategy of relocating the Orange Line to the Penn Central; while 
proceeding simultaneously with the development of “replacement” service in the 
Washington Street sub-corridor, commuter rail improvements south of Forest Hills 
and improvements to the rail facility through Roslindale, West Roxbury and to 
Beecananme The results of a more detailed analysis of the optimal location and 
Benriguration Of the Orange Line facility is also presented as is an analysis 
Bemeerming the requirements for railroad tracks in the corridor. 


, Background of the Planning Process ~ 


The analysis of the mass transportation alternatives in the Southwest 
Corridor can be usefully divided into two stages. In the first stage the region- 
al, corridor-wide need for services was examined in terms of alternative program 
| packages comprised of various facility combinations. The methodology ayplied in 
| this phase was one appropriate for a high aggregation, sketch planning study de- 
Signed to allow a rapid narrowing of regional alternatives. The second stage of 
analysis undertook the development of one particular transit project within the 
Context established as a result of the conclusions drawn in the first stage. A 
more detailed methodology was applied in this second stage. 


The Boston Transportation Planning Review (BTPR) carried out the examina- 
tion of regional program packages, and established a single transit strategy 
SOL major Lacilities in the corridor. Following the BTPR, a continuing environ- 
mental assessment process has carried on the second stage, the project specific 
mhase; Of the Corridor's-transit planning activity. 


Sere oentification of Regional Alternatives 


entiation of the project, corridor, precipitated variousyalternative, con- 
Sagdurataons tor the relocated Orange Line. Alternatives were developed for 
testing, with the likelihood that some would be eliminated and others 
would be modified as the study process progressed. At the same time, the 
"technology" alternatives were grouped with other transit improvements, to 
identify clearly the entire system of alternatives which might be possible. 
The entire set of technology alternatives are briefly described in Appendix C. 
The transit packages which were evaluated are described in Section 4.4.1. 


a 3c Transit Packages Evaluated 


The analyses of transit packages include a series of ten) Laciigty 
packages with alternative technologies and levels or service for each of 
the radial line-haul corridors within the Southwest. A fixed total amount 
of transit patronage was assumed for each alternative, along with an e3- 
timate of travel time, service frequency, revenue, operating costs, capital 
costs, and net benefits. 


Description of Transit Packages (Fig. Iv-1) 


Package 1. This package consists of the existing transit service to be 
used as a basis for comparison. Line-haul facilities include the Orange Line 
elevated via Washington Street to Forest Hills, and the present commuter rail 
services. They include four routes, all stopping at South Station and Back 
Bay station. The four are the Needham Branch, which merges with the mainline 
at Forest Hills, the Franklin Branch which merges at Readville, the Stoughton 
Branch which merges at Canton Junction, and the main line itself whichteareee 
commuter service as far as Providence. 


Package 2. This package retains the existing Orange Line. It replaces 
commuter rail with dual-power vehicles which would make present commuter rail 
stops including Back Bay station ,but would be routed via the South Cove tunnel 
into the downtown Orange Line subway rather than to South Station. 





Package 3. In this package, the present Orange Line is replaced by a 
relocated rapid-transit line in the Penn Central main line right-of-way to 
Forest Hills. The rapid-transit line also extends along the Needham Branch 
right-of-way to Route 128, replacing that commuter rail service. The Franklin, 
Stoughton and mainline commuter rail services are retained and upgraded. 


. 
{ 
Package 4. Rapid transit is configured as in Package 3, but commuter 
rail is relocated to the Dorchester Branch of the Midlands Division, which is 
upgraded, including necessary trackwork, to permit a high level of service. 
Package 5. Again, rapid transit is configured as in Package 3, but ; 
commuter rail is discontinued. Express buses to Forest Hills would shuttle 
from Route 128 park-ride and the commuter rail service area beyond. Thus the 
package is dependent upon highway construction south of Forest Hills. 


Package 6. This package is dependent upon highway construction through 
the entire Corridor and discontinues commuter rail services. Express bus ser- 
vice would be provided between a new terminal at South Station and (a) Route 
128 and I-95, and (b) Route 128 at Needham. The latter would be provided by 
constructing a busway in the Needham Branch rail right-of-way. The express 
buses would serve park-ride passengers at Route 128 and the present commuter 
rail service area beyond. The existing Orange Line is retained in this package. 


Package 7. Commuter rail is discontinued in this package. Rapid transit 
is relocated to the railroad main line and extended beyond Forest Hills both to 
Route 128-Needham and Route 128 beyond Readville. Feeder buses would supple- 
ment park-ride for access from points outside Route 128. 





Package 8. This package builds on Package 3 by adding a second new rapid - 
transit line, in subway, replacing the elevated between South Cove and Dudley an 
extending to Grove Hall, Franklin Park and Mattapan. 


Package 9. This is a second dual power vehicle scheme, in which the rapid 
transit stations north and south of Forest Hills are implemented and dual power 
trains combine the commuter réeil and inner -area rapid-transit functions. The 
present Orange Line is discontinued. 


Evaluation of Preliminary Packages 


Evaluation of the ten packages involved the following elements: 


® Estimation of travel time ridership, and revenue for each line-haul 
condition imposed by each package. 


@ Estimation of appropriate service frequency and resulting operating cos 
for each line-haul facility based on the ridership estimates. 


e Summarization of user and operator economic benefits for each package, 
compared with Package 1. 


e Estimation of the capital cost of each package, and comparison of 
Capital costs with economic benefits. 


e Consideration of the extent to which elements in each package respond 
to the transit problems enumerated earlier in the report. 


@ Consideration of the factors influencing the analysis -- impact of 
improved transit productivity, marginal costing of commuter railroad 
service, operational and line-balance considerations for the Orange Line, 
public attitudes toward technologies, local service implications, in- 
stitutional problems, and reliability inherent in each technology. 


4.2.2 Methodology 


The broad regional analysis presented in this Section is based on a simple 
fixed-transit trip table (ridership estimates), which was created by the "Fratar" 
process from 1963 transit origin-destination data. The total magnitude of tran- 
sit demand does not rise and fall in correlation with the quality of supply 
characteristics specified by each of the modal combinations. The analysis 
described in Section 4.3 is based on the full application of the urban trans- 
portation planning process, with specific examination of the effect of trips 
which divert to transit from private transportation, and trips which are "induced" 
by the existence of the new facility itself. Because of the difference in metho- 
dology, the transit market descriptions presented in Section 4.2 are different in 
nature from the more complete descriptions provided in Section 4.3. 


Evaluation measures utilized in Section 4.3 provide a more accurate simula- 
* tion of trip-making behavior than the sketch-planning summaries of Section 4.4. 
That section examines the applicability of several possible modes to each of the 
general market areas by employing an index entitled "Perceived Travel Speeds". 
These calculations show the relative level of service quality experienced by 
these areas by dividing the total weighted travel time to down-town by the dis- 
tance to downtown. Weighted travel times are based on in-vehicle time plus 2.5 
perceived minutes for every minute of waiting time. 


Ridership 


The analysis of ten packages assumes a fixed transit trip table - that is, 
the number of trips in the Corridor via transit is assumed to be the same regard- 
less of the improvement package considered. These are shown in Fig. IV-1 for 
the various subareas in the Southwest. These Corridor trips were assigned to the 
facilities in each package. 


The oversimplification that results from assuming a constant mode split 
tends to understate and lessen the difference among packages. There is evidence 
in the later analysis, however, that the full-system sensitivity test of demand 
does not alter the ranking of packages. 


The facilities evaluated are limited to the line-haul parts of the network, 
but to varying degrees, shorter local trips also are accommodated, so that the 
number of trips carried by any given facility being evaluated varies from one 
"package" to another. Further variation occurs because of differing attraction 
Of trips at the edges of the Corridor. Finally, the facilities evaluated do 
not uniformly serve identical portions of each trip; passengers may board a 
train at Needham Junction, for example, but board at Route 128 if rapid transit 
is the available facility. 


The analysis apportions revenues and operating costs so that fair compari- 
sons are made despite these differences. 


Travel time 


Package 1 is the existing configuration of line-haul transit facilities 
in the Southwest and has been used as a basis for evaluation of other packages. 
For each, travel times have been estimated. Improvements in travel time would 
accrue from the following sources: 


e Reduced running time due to higher performance equipment, better 
alignment, different station spacing, etc. 


@ Reduced waiting time due to improved headways. 


@ Reduced transfer time due to through routing, improved physical 
transfer conditions, or more frequent connecting services. 


While overall travel time reductions give a broad measure of the amount 
of improvement gained by an alternative, the locations affected and the number 
of users in each location also are of importance. If possible, transit an 
areas not well served at present should be improved, to be more on a par with 
better-served areas, and the service level should not be reduced in any area. 


The present level of service to the various subareas can be indicated by 
calculating peak period "behavioral time" (travel time plus a weighted indica- 
tion of time spent walking or waiting which reflects the psychological response 
to the inconvenience). This was estimated for trips to downtown Boston, and 
divided by the distance from the centroid for that area to downtown. The 
results of this process are shown in Fig. IV-2. 


One would expect higher speeds for the longer trips and this is generally 
demonstrated by the results of this analysis. The areas most in need of im- 
proved transit service on this basis are the Main Line railroad corridor, West 
Roxbury, Franklin Park-Mattapan, and Needham service area. 


The various transit improvement alternatives affect these service areas 
in different ways, as illustrated by Fig. IV-3. 


It is apparent that the present Orange Line corridor as far south as 
Dudley should have service in the future. Service south of Dudley Station that 
is currently provided by the Orange Line would be provided by: extending the 
existing and proposed feeder bus service from Eggleston Station to Jackson 
Square and by the close proximity of the proposed new Green Street and Forest 
Hills station to the existing stations so named. 


These comments only apply with respect to service between each Southwest 
service area and downtown Boston. Alternatives that provide non-stop point-to- 
point service (express bus, for example), would serve no intra-corridor function 
and the wider stop spacings of commuter rail and rapid transit would have less 
local service value than the frequent stops of light rail or local bus. Thus, 
Fig. I -3 overstates the value of express bus compared to commuter rail or 
rapid transit. It also overstates the value of rapid transit to Mattapan in 
comparison with light rail. 


Fig. IV-4 records the result of an analysis of user benefit which is 
based upon travel time. The calculations subtract net cost of each service 
from estimates of user benefit. User benefit is calculated by multiplying 


travel time saved by a fixed value of $3.00 per hour, an arbitrary though 
standard measure. 





4.2.3 Conclusions from Regional Alternatives Testing 


with the conclusion of the BTPR, a consensus was reached that the Orange 
Line should be relocated to the Penn Central right-of-way, with some kind of 
replacement service supplied to the Washington Street sub-corridor. Of the 9 
alternative systems compared with the no~build case, the highest level of net 
benefit (defined as level of user benefit minus net increase in operating cost 
over increase in revenue) was attained by process alternative 9 which offered 
Orange Line to Needham, CRR to the South, and replacement service to Mattapan. 


During this planning, a considerable effort was undertaken to seek the most 
appropriate technological solution to each of the market areas revealed in the 
sketch planning exercise. Through an extensive process, separate neighborhood 
representatives began to define more clearly their separate transit needs. The 
south End articulated a demand for locally oriented, multi-stop, on-surface 
service to downtown. The Roxbury community focused on transportation needs 
which extend out from Dudley to the Grove Hall and Mattazan areas. Jamaica Plain 
focussed on the desirability of obtaining transdortation benefit from a facility 
which bisected the community with local service. 


The BTPR ended with a broadly based decision to remove the Orange Line 
from the elevated alignment to the Penn Central corridor, while simultaneously 
developing both South End replacement, and Roxbury-Mattapan services. From this 
basic strategy came the decision to focus on the relocated Orange Line as one 
Major poojyect® within the corridor. 


Consistent with this general corridor strategy, the South Cove to Forest 
Hills project was defined for detailed environmental analysis, as other corridor 
planning efforts were accelerated. The sections of this report which follow pre- 
sent the environmental analysis undertaken for the specific South Cove to Forest 
Hills project. The Forest Hills to Needham alternative modes are being examined 
in a separate Environmental Impact Analysis. Initiation of a feasibility study 
for transportation improvements to the South End/Roxbury/Mattapan/North 
Dorchester communities awaits UMTA approval. 


4.2.4 Highways 


In the-recent past, regional planning was noted for the emphasis it placed 
on highway planning. This attitude was changed in the early 1970's, when the 
then Governor stopped all new expressway construction within the Route 128 
Perimeter for a major restudy of the Boston region's transportation needs. 
Following the study made by the two-year, $3.5 million Boston Transportation 
Planning Review (BTPR), the Governor decided not to build the radial express- 
ways planned for the region. He decided to rely more on mass transit and rail 
to move people in the denser core area. The Commonwealth of Massachusetts 
adopted a "balanced" transportation policy, calling for a combination of tran- 
sit and highway investments, planned as part of unified transportation system. 
The Southwest Corridor studies of the BTPR support the concept of major rapid 
transit commuter and inter-city rail facilities on the alignment of the Penn 
Central trackage, paralleled by new or modified local streets and boulevards 
in place of the previously planned expressway. 


4.3 Identification of Alternatives for the Southwest Corridor 


4.3.1 Transportation Analysis - Narrowing of Transit Alternatives x 
4.3.1.1 Background, Purpose, and Structure of Section 


This section presents an examination of the transportation costs, 
and the distribution of transportation benefits associated with the pro- 
posed project and its alternatives. Included are an analysis of the rapid 
transit location and configuration, and an analysis of the railroad re- 
quirements. 


*Section 4.3.1 and 4.3.2 and Appendix B were prepared by Central Transportation 
Planning Staff. 
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While the transportation analysis presented is consistent with, and 
follows logically from the BTPR analysis, its purpose and methodological 
characteristics are considerably different. The BTPR transit planning was 
undertaken on a "sketch planning" basis which would allow a significant 
number of regional combinations of services to be examined simultaneously. 
That analysis was sufficient to derive a basic transit planning strategy 
for the entire corridor, including the following four elements: 


e Relocation of the Orange Line to the Penn Central alignment. 

@ Replacement services in and extending from the general 
corridor from which the Orange Line is to be removed. 

e High speed commuter railroad service south of Forest Hills, 
shared with AMTRAK facilities. 

e Provision of high quality rail service through West Roxbury 
to the 128/Needham area. 


The BTPR technical work, however, did not bring the analysis of the 
proposed project to a level sufficient for the Capital Grant/Environmental 
Impact Analysis process requirements. 


Following the BTPR, the Southwest planning process has included a 
detailed analysis of the transportation costs and benefits associated with 
the proposed project. This analysis has focused on such issues as the 
number of rapid transit tracks, and the number of conventional railroad 
tracks needed in the corridor. Consistent with environmental regulations, 
considerable attention has been given to the transportation impacts of 
both the "no build" and the option of reconstructing the transit facility 
along (roughly) the same alignment used today by the Penn Central. 


This report presents the results of detailed examination of the 
transportation impacts of the proposed project and its alternatives. 


Three possible alignments are examined in this section in terms of 
ridership, user benefit, and operating costs. In order of theire presenta 
tion, they are: 


e The "no build" Alternative - continued use of the elevated 
structure. 
@e The Penn Central Corridor. 
® The Shawmut Avenue/Washington Street Alignment. 
4.3.122. The No-Build Alternative 
Aus ol ie ia Background 


The Orange Line between Essex Station and Forest Hills is 
the oldest high-platform line in the MBTA rapid transit system. 


The section from Dudley station to a point near Herald Street north © 


of Dover Station opened in June 1901. Originally the line pro- 
ceeded from there into downtown Boston via the Tremont Street sub- 
way of the Green Line. The present Washington Street tunnel and 
connecting ramp to the elevated at Herald Street were completed 

in 1908, and Orange Line cars were then diverted to this route. 
The final section from Dudley Station to Forest Hills station was 
placed in operation in November 1909. 
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The southern end of the Orange Line, from Dover Station 
to Forest Hills, has always been heavily dependent on feeder modes 
for collection and distribution of its riders. Currently 54 per- 
cent of the riders arrive by bus, 29 percent walk in, 14 percent 
park at stations and 3 percent are dropped off at stations. When 
the line first opened, feeder service was provided by streetcar 
routes, many of which pre-dated the elevated. From its opening 
date until the late 1920's the Orange Line served most of Dor- 
chester via connecting trolley service, but with the completion of 
the Red Line to Fields Corner in 1927 and to Ashmont in 1928 many 
of the Dorchester feeder routes were reoriented to serve the Red 
Line, leaving the Orange Line with a reduced service territory 
to, the, east. 


Aa 2. 2 Ridership 


Basic ridership information is presented in Fig. Iv-5, 
and -6. The forecast for the "no build" alternative (or base case) 
predicts 33,320 daily northbound riders in 1980 (Fig. IV-5). MThis 
is a slight decline from current ridership, based on the fact that 
no travel time improvements are assumed, and that population is 
declining in the inner area served by the existing facility. It 
should also be noted that the "no-build" configuration assumes 
the abandonment of the existing unopened South Cove station. 


4e3ek.200 wUser Benefit 


This alternative served as the base against which the 
other two alternatives are observed. No "absolute value" of the 
present service is calculated in this comparative method. 


Bel, 24 eOperating Costs 


The present Orange Line south of Essex has the highest 
unit operating and maintenance costs of all existing MBTA rapid 
transit lines as a result of its location on an elevated structure. 
Although station spacing all along the Washington Street elevated 
averages from one-half to one mile, maximum train speed has always 
been restricted to 40 mph for safety reasons. In addition to this 
general speed restriction it has been necessary to impose temporary 
restrictions at various points where structural defects have been 
found, until these could be repaired. Because of these limited 
speeds, the average wages per car mile for train motormen and 
guards are 20 to 30 percent higher on the Orange Line than on the 
Blue Line or the Cambridge-Dorchester portion of the Red Line. 

(The South Shore extension of the Red Line is not relevant for 
comparison here because it contains a long section of express 
tracks.) 


The elevated structure between Herald Street and Dudley 
Station is 75 years old and the balance of the structure is . 
67 years old. The older structure employs a lattice girder design 
that was considered obsolete by many engineers even at the time 
of construction due to its relatively low strength. The later 
structure south of Dudley is stronger than the original elevated 
because an improved design was used. Due to budgetary constraints, 
maintenance of the elevated structure itself in past years was in- 
adequate to offset the effects of train loadings plus harsh New 
England weather. Consequently, major rehabilitation is now ne- 
cessary to keep the structure usable at least until a relocated 


line is built. If the "no build" option is selected, more per- 

manent repairs will be required, and annual maintenance expendi- 
tures will have to be increased in order to prevent a recurrence 
of the present deterioration. Further, in the "no build" option 
the cost of the existing South Cove tunnel (valued at 13.3 million 
in 1968) would be a fixed cost of that course of action. 












Track maintenance costs per mile are approximately twice 
as high on the Orange Line elevated as anywhere else on the MBTA 
rapid transit system. This is an inherent problem of elevated 
lines of this design due to the complex system of rail and tie 
fastenings required, and to hazardous working conditions. 


4.3.1.3 The Penn Central Alignment 
AS 2ole Je Lom becKnGLOunG 


The proposed Southwest Corridor alignment for the Orange 
Line relocation follows the route of the former Boston and Pro- 
vidence Railroad, which was opened from Park Square Boston to 
Readville in 1834 and to Providence, Rhode Island in 1835. As 
originally built the Boston and Providence crossed several streets 
at grade north of Forest Hills. The tracks were raised to the 
present embankment between Forest Hills and Northeastern Universit 
in the late 1890's 


During the 1880's and 1890's extensive commuter services 
were established on most of the rail lines radiating from Boston. 
Service on several lines included turnback points less than ten 
miles from downtown Boston. Although these commuter rail operatio 
provided much more frequent service than had previously been oper- 
ated, most of them did not come close to matching frequencies of 
street railway and rapid transit services which began not long 
afterwards. This, combined with the automobile resulted in the 
demise of most of the short turn commuter rail services by 1920. 


Following the opening of South Station in 1899 the intown 
terminal was shifted there from Park Square and a stop was added 
at the new Back Bay Station. Old New Haven Railroad schedules 
show that the original frequencies were still in effect in 1901 
when the elevated opened to Dudley, but that by 1906 mid-day head- 
ways had been increased to 30 minutes. By 1912, three years after 
completion of the elevated to Forest Hills, the commuter rail turn- 
back at Forest Hills had disappeared entirely. Dedham service had 
been somewhat reduced, and stations between Forest Hills and Back 
Bay were being served by Dedham trains. 


The Boston and Providence alignment offers a unique 
Opportunity to improve the quality of the Orange Line without 
the necessity of major new land taking. From an operations stand-— 
point, relocation on the Boston and Providence would permit oper- 
ating speeds limited for all practical purposes only by station 
Spacing and equipment performance characteristics. With well- 
maintained track the speed limit for passenger trains between 
Forest Hills and Northeastern University is 80 to 90 mph. This is 
far beyond the requirements of rapid transit which would probably 
have a top speed of 60 mph. 


The Relocated Orange Line alignment was included as part 
of the first priority. "action program",in the,.1966 Program )ien 
Mass Transportation, and the 1969 EMRPP Highway and Transit Plana 
The alignment decision was re-affirmed in the 1972 BTPR study, and 
1s included in the present "Transportation Improvement Plan". 


A She 32h Ridership Characteristics 


Ridership forecasts for this alignment are summarized in 
Fig. IV-8, and -9,. 


The Orange Line relocated to the Penn Central alignment 
would carry substantially more riders than the no-build alternative. 
Its 1980 daily inbound ridership is estimated to be B57 565 (Fig. 
MV=8) as opposed to 33,320for: the "no .build?® (Fag, .uVv~75) .o° The 
significant increase in daily ridership stems directly from the 
alignment through the Back Bay area. This alignment contributes 
to ridership both from the Southwest, and from other points in the 
network which benefit from the improved downtown au.stribution pro= 
vided by the relocated Orange Line. 


Pal oes Beneri te 


New riders would be drawn to the system because they would 
save travel time. Riders who use the Orange Line regularly 
would benefit from travel-time reductions. All in all, travel- 
time savings would substantially exceed any travel-time increases 
for that portion of the line affected. Using a time value of $3.00 
per hour, net savings to users from the south would amount to 
$3.7 million per year if the Orange Line were relocated on the 
Boston Providence alignment. In addition to these user benefits, 
the relocated line would provide improved access to the areas 
around Back Bay South Cove for riders originating on the Orange 
Line north of Boston, from the Red and Blue Lines, from the Boston 
and Maine commuter and from the Green Line at Lechmere. As a re- 
sult of the South Cove Extension Project, distribution of downtown 
riders would be improved for railroad passengers. The total bene- 
fits accruing to these riders would amount to $1.1 million per 
year. The sum of benefits discussed above amounts to $4.8 million 
per year. These do not take into account any measures that might 
be taken to offset net travel time increases for riders from east 
of the existing Orange Line. Due to the relatively long spacing 
between Essex, Dover, Northampton, and Dudley stations, a sub- 
stantial portion of the present users of Dover and Northampton 
would be better served by frequent surface transportation on 
Washington Street to downtown than by the existing Orange Line. 
Although the running speed of such service would be slower than 
that of the Orange Line, stops would be much more closely spaced 
and therefore access time for the average user would decrease. 
This concept is presented in detail in the "comparative analysis 
section", later in this report. 


4.3.1.3.4 Operating Costs” 


Due to elimination of costly maintenance problems on the 
elevated line and higher productivity of trainmen, the relocated 
line would reduce annual operating and maintenance expenses on the 
Orange Line by an estimated $1.3 million per year based on 1974 
unit costs. The increased demand for the new location would not 
affect the frequency of service required, because volumes on the 
Washington Station to Oak Grove portion of the line would control 





tor an explanation the "user benefit" methodology see Appendix C. 


For an explanation of operating cost methodology see Appendix C. 


scheduling considerations at all times when frequency was con- 
trolled by train capacity. Assuming a one-way fare of $0.25, the 
increased demand for the relocated line would increase Orange Line 
revenues by $3.2 million per year compared to revenues for the 
existing line in 1980. 





A prime consideration in the analysis of operating costs 
is the possibility of providing an express track. The primary 
benefit of an express track would be lower costs resulting from 
more efficient use of manpower and equipment in meeting demand. 
Assuming that the express track were in service three hours each 
morning and three hours each evening in the peak direction five 
days a week, annual operating costs would be reduced by $0.4 mil. 
per year compared to a full local service. This would be accompa- 
nied by a net user disbenefit of $0.24 million per year. The reason 
for this is that an express plus local service would result in in- 
creased wait time for most riders, and this would not be offset by 
running time savings for express riders. The greatest potential 
savings would be in rolling stock capital cost. The express plus 
local service option would require four fewer four-car trains than 
would the full-local service. At a cost of $500,000 per car 
minus the’ cadpital*cost of tracks, Signals,” power? right-of-way, 
etc., the net savings would be $3 million. y 


4.3.1.4 The Shawmut/Washington Tunnel Alternative 
4.3.1.4. 8) Background 


As noted previously, the BTPR analysis of possible faci- 
lity combinations at a regional scale studied the option of leaving 
the Orange Line in its present alignment, with low capital improve= 
ments along the Penn Central corridor. That study ultimately re- 
jected the low-capital options then under consideration, and con- 
cluded that electrified transit service should indeed be placed 
in the Penn Central corridor, with some replacement, private right=- 
of-way at-grade transit to be supplied in parts of the Washington 
Street corridor. 


In the planning process undertaken for this environmental 
assessment, study participants have requested further information 
concerning a Shawmut/Washington Street location as an alternative 
to the relocated alignment for the Orange Line. This is partly 
based on a feeling that project costs for the relocated facility 
are higher than expected during the BTPR, and that this might 
affect the 1971 decision to drop the Shawmut/Washington option. 


Therefore, this section of the report examines this option 
in terms of patronage, user benefit and operating costs. 


The maximum running speed in this tunnel option would be 
about 55 mph, subject to restriction by station spacing, compared 
to 40 mph on the elevated. This combined with elimination of 
Speed restrictions imposed due to structural defects on the elevated 
would result in a running time saving for the subway of 4.5 minutes 
between Forest Hills and Washington Station, including a’ stops 
South Cove. 





4.3.1.4.2 Ridership Characteristics 


Detailed ridership information is presented in Fig. IV- 
12 and -13. One-way daily ridership for this alternative in 1980 
is predicted to be’ 40,790 (Fig. IV-12) compared to 33,320 for the 
"no build" option and 55,565 for the Penn Central alignment. Be- 
cause the subway retains stations in approximately their existing 
locations south of Dover, increased demand at these stations is a 
result of running time reduction rather than of providing service 
to new markets. Although the running time savings to downtown for 
the subway would be greater than those for the Southwest relocation 
at all stations south of Massachusetts Avenue and equal at Massa- 
chusetts Avenue, the alternative does not create an expanded market 
area as successfully as the relocation alternative. 


AS3e.4. Se yUSers#Benefit 


The Shawmut/Washington tunnel alternative would have travel 
time savings of $3.1 million per year compared to the "no build" 
Pprion for! trips originating) south of WashingtonyStreet. In 
addition, trips from the Orange Line north of Washington and from 
Other lines using South Cove station as a distributor would have 
PeerRbenertits: eflS0s3.million per year. |) Total user.benefits of 
the project would thus be $3.4 million compared to $4.8 million 
for the Southwest relocation. Orange Line revenue would increase 
by $1.1 million per year with the subway compared to an increase 
of $3.2 million for the Southwest relocation. 


4.3.1.4.4 Operating Costs 


The estimated operating and maintenance expenses for this 
alternative would be $2.0 million per year less than those of the 
pace bud Ld" option based on 1974 unit costs. This isps0.7 million 
per year more than the savings for the Penn Central relocation, due 
to shorter mileage, shorter running time and fewer stations. How- 
ever, this savings is less than either the increase in revenue or 
the increase in user benefit for the relocation’ compared to the sub- 
way. The subway would not reduce rolling stock requirements com- 
pared to the Penn Central relocation. 


4.3.1.5 Comparative Analysis of Alternatives 


The preceeding descriptions have established the basic aggregate 
description of the transportation services to be provided by each of the 
three alternative Orange Line configurations. This section presents a 
summary description of the differences in transportation service areas 
and levels of service provided to the separate community sub-areas of the 
Corridor. This data provides the basis not only for the Orange Line 
hOcewiOngebut. for, further Southwest; Corridor transit planning activities. 


As revealed in previous sections and summarized in Fig. IV-15 the 
Penn Central alignment provides the highest level of ridership and user 
benefit of the three alternatives. This superiority in transportation 
service sense arises from the fact that the "relocated" configuration 
performs transportation services above and beyond the carrying of Corri- 
dor riders to the older, traditional section of the Central Business 
District.» By arching, over, to the Back Bay area, and then): continuing) to 
the retail core, the relocated Orange Line distributes Southwest Corri- 
dor riders destined for the Back Bay, as well as transit riders from the 
Bbest.of.«the radial.transitnetwork,through the: SouthwCove, Park Plaza, 
and Back Bay areas. Increased distribution possibilities would be avail- 
able to railroad passengers at Back Bay station. 


4.341553 Pe tRidership Comparisons=-North.of 


Massachusetts Avenue 


This combination of functions, (radial service plus dis- 
tribution within the center of the network) accounts for some of 
the difference in the make-up of transportation services provided 
by the Penn Central alignment when compared with the other two 
alternatives tested. 


Concerning the distribution function, the forecasts show 
that the relocated alignment provides service to some 13,000 ride 
(26,000 daily trips) who board at Back Bay and South Cove stations 
neither of which exists in the "no build" configuration. Approxi- 
mately 4,000 of these riders would get South Cove service in the 
Shawmut/Washington alternative, leaving nearly 9,000 riders to 
find other ways to the Back Bay area, As stated previously, trave 
time user benefits for downtown distribution riders are valued at 
$1.1 million per year over the base case for the relocated align- 
ment versus $.3 million for the Shawmut/Washington alignment over 
the base case ("no build"). 










The core area configuration of the relocated alignment 
serves a land area with considerably higher transit trip making 
than does the Shawmut/Washington alignment. Specifically, within 
Boston Proper, (i.e., north of Massachusetts Avenue) the three 
stations of the relocated alignment would attract some 26,000 dail 
boardings, while the alternative routing would attract approxi- 
mately 18,500. This superiority of core distribution holds true 
both for riders originating in the Southwest sector of the region, 
as well as for those approaching from other corridors. More than 
8,800 Southwest northbound riders would get off at the inner 3 
stations in the relocated alignment, versus about 6,800 in the 
Shawmut/Washington alternative. 


By comparison, the "no build" alternative would have 
neither Back Bay service nor South Cove service. Boardings in the 
comparable land area, (north of Massachusetts Avenue, south of 
Essex station) are forecast at 9,500 daily revenue boardings in 
the "no build" compared with 18,500 for the Shawmut/Washington 
alternative and 26,000 for the relocated alignment. Because the 
already-constructed South Cove station would not be used in the 
"no build" alternative, the data is not totally comparable, 


4.3.1.5.2 Ridership-South of Massachusetts Avenue 


After the increment attributable to better core destina- 
tion routing, the second major element in the higher ridership of 
the relocated alignment comes from the Jamaica Plain community. The 
market area for the proposed facility expands considerably to the 
west, covering much of Jamaica Plain. The network simulations 
show that some 4,000 Jamaica Plain and Parker Hill riders will 
Save travel time by using the relocated Orange Line instead of the 
in-street operated Arborway Line. For many of these zones, the 
resulting travel time savings are considerable. A more complete 
discussion of the distribution of benefit and disbenefit resulting 
the Orange Line relocation is presented below. 1 


The southern-most stations on the line experience travel 
time savings and consequent ridership growth in both the Shawmut/ 
Washington tunnel option and the relocation alignment when compare 
with the base case. The ridership on the Shawmut/Washington faci 
lity would be comprised of slightly fewer Back Bay destined riders 
and a somewhat greater number of retail core riders, based on the 
relative service levels offered. 


ie 


As noted, the relocated Orange Line would offer signifi- 
cantly improved transit service to several thousand Jamaica Plain 
residents who would otherwise use the Arborway streetcar service. 
The effect on ridership for other lines is more complex. > Con- 
cerning the Red Line, fewer than 1,000 daily riders would be 
diverted from the southern segment of Red Line system, primarily 
the Mattapan extension. Analysis reveals these riders to be 
largely Hyde Park users with Back Bay and Fenway destinations. 
However, when compared with the existing system, fewer than 1,000 
riders would divert to the Inner Red Line stations. These are 
largely Roxbury and North Dorchester riders whose feeder bus 
routes allow connections to both the Orange Line and Red Line. 


In addition to the Arborway diversions, the relocated 
Orange facility would attract some 5,500 one-way riders away from 
the "choke point" of the Green Line, between Copley and Park Street. 
The need for relief in this one small segment of Green Line system 
has been documented in several studies, most notably the MBTA's 
Central Area Systems Study, in 1969. That study examined the need 
for a third east-west downtown tunnel (i.e., in addition to the 
Relocated Orange Line) and concluded that an upgraded Green Line 
would be sufficient provided the CBD distribution function was 
shared with the Back Bay routing of the Orange Line. 


The preceding paragraphs have dealt with the absolute 
Magnitude and the make-up of the ridership for the three configu- 
ration options tested in the Environmental Assessment process. 

A more precise tool for analyzing the impact of a proposed trans- 
portation facility is the examination of the redistribution of 
travel times and service levels as a result of facility investment. 
The following section deals not with the absolute number of in- 
dividuals using a facility, but rather with the differing service 
impacts experienced by the separate geographic market segments 

of the community. 


2384 52340 User Benefit Comparisons 


Of the three alignments examined in this study the Re- 
located Orange Line produces $4.8 million of user benefit to the 
system over the base case, compared with $3.1 for the subway 
alternative along the Shawmut and Washington Street. (The "no 
build is the base case.) This section will examine in detail the 
geographic distribution of benefits associated with the two "build" 
alternatives. 


The geographic market area receiving travel time benefit 
from a full tunnel alternative under Shawmut Avenue and Washington 
Street is virtually the same market area served at present. 
Examination of ridership composition for this alternative shows 
very little diversion from competing transit lines when compared 
with base system. However, More South Cove riders would use 
the Orange Line in this alignment alternative than in the base case. 
The transportation impact of this alternative takes the form, then, 
of line haul time improvements brought about by the tunnel. These 
benefits would fall directly on the zones now using the Orange 
Line. No one particular area would suffer disbenefit, with the 
exception of the area immediately surrounding the existing Dover 
Street station. Increased levels of benefit would be spread rather 
uniformly throughout the existing service area, with increasing 
increments of service improvements occurring with increasing 
distance from downtown. 


By contrast, analysis of the relocated Orange Line's 
transit service impacts in some detail is considerably more com- 
plex. When taken alone, (i.e., with no provisions for "replace- 
ment" services) the redistribution of transit travel time bene- 
fits (and disbenefit) is pronounced. The following paragraphs 
will show the change in user-benefits which would occur with re- 
location of the Orange Line with no replacement service assumed. 


| 


Then, the data will be used to show level of user benefit resulting 


from certain replacement services. 


As would be expected, the network accessibility calcula- 
tions show absolute increase in user benefits for all zones south 
of Massachusetts Avenue which are to the west of the existing 
alignment, and a variety of positive and negative impacts to 
those zones to the east of the existing alignment. Starting from 
the south and working north, the zones feeding to Forest Hills 


and Green Street stations (zones 100, 101, and south) have improved 


travel times to downtown, and greatly improved travel to Back Bay. 


Zone 103 show a similar benefit, attributable to walk-ons at 
Boylston Street station. (See Fig. IV-16). 


All the zones which now feed by bus to Egleston station 
have neither demonstrably improved nor worsened service. Feeder 
bus. time will increase by approximately three minutes: however, 
line time to downtown from Jackson Square will be 2.8 minutes 
faster than from Egleston. Those 15% of downtown riders destined 
for Back Bay and South Cove will save an average 10 minutes time 
with the new alignment. Thus, for those zones which feed to 
Egleston in the present system, there will be a small increase in 
total benefit, not shared by all riders. These zones can be 
described as essentially unchanged. 


North of Egleston, the occurrence of disbenefit, (or in- 
creased transit times) is revealed in networks which do not con- 
tain explicitly designed replacement services. . Comparisons of 


transit travel times to downtown Boston between the existing orang 


Line and with the Southwest relocation indicate that south of 
Massachusetts Avenue five zones served by the existing line will 


have net increases in travel time if the Orange Line is relocated. 


These are zones 74, 106, 107, 109, and 112, which are served by 
Dudley, and Northampton stations. In 1980 an estimated 5,000 
daily riders from these zones would use the Orange Line in the 
"no build" option. This is more than one third of the total 
demand at the two stations. The downtown travel time increases 
suffered by the five zones would range from 1.7 to 6.3 minutes. 
An estimated 10 to 20 percent of the riders from these zones have 
destinations in the Back Bay area. For these trips the Relocated 
Orange Line would reduce total travel time by 0.3 to 2.0 minutes. 
The net disbenefit to riders from these four zones resulting from 
relocation of the Orange Line would be approximately $240,000 per 
year, of which 60 percent would be felt by zone 107 riders. 


Within the South End;.zones both to the east) and west.of 
the existing facility suffer accessibility loss when the Orange 
Line is relocated. In sum, zones north of Massachusetts Avenue 
will experience a net disbenefit of $286,000 per year of travel 
time differential. North of Massachusetts Avenue 20 travel zones 
served by the existing Orange Line would have increases in travel 
time to downtown Boston with the Southwest relocation of the 
Orange Line unless replacement service were provided. These are 
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Boston Proper are considerably smaller than in the rest of the 
region.) The travel time increases would range from 0.5 to 7.2 
minutes from these zones. With the "no build" option these zones 
would contribute approximately 25 percent of all Northampton 
boardings and 80 percent of all Dover boardings, or a total of 
2,600edarlysriders. (See Fig. IV-16A). 


Travel time impacts from a network which has no service 
on Washington Street north of Dudley are somewhat artificial in 
and of themselves, for some form of surface transit would be 
established along that corridor. (The Authority's improvement of 
bus service along Main Street in Charlestown with the relocation 
of the elevated is an example of such a precedent here.) For this 
reason, service characteristics of two such possible services are 


presented in Section 5.8. However, it should be emphasized that 
the stated user benefit for the relocated Orange Line ($4.8 million 
per year in 1980) does not assume any replacement service. 


4.3.1.6 Orange Line Track Requirements 


4.3.1.6.1 Analysis of Possible Express Track 


A detailed analysis of the costs and benefits of pro- 
viding an express track was conducted only for a relocated Orange 
Line extending to Route 128 in Needham. This alternative was de- 
termined to have less user benefit than a full local alternative. 
Fewer riders would use express service if the end of the Orange 
Line were at Forest Hills than if it extended to Route 128. There- 
fore, the user benefit of an express track would be even less with 
a Forest Hills terminal than with a Route 128 terminal. Although 
the current project is only for an Orange Line to Forest Hills, a 
decision on whether or not to ever provide an express track for 
rapid transit in this corridor must be made now in order to permit 
finalization of plans for upgrading of commuter rail and inter- 
city rail service. 


It would be expected intuitively that a service operated 
with an express track would have greater user benefit than a ser- 
vice operated with only local trains. For the demand dis- 
tribution expected in the Southwest Corridor this is not the case. 
If all trains ran local from Route 128 to downtown, the headway 
would have to.be sufficiently short to provide space for all 
passengers boarding at stations up to and including Massachusetts 
Avenue, where peak load would be reached. In the express option, 
neither the express nor the local trains would operate as fre- 
quently as trains in the all local case, so wait times would in- 
crease at all stations not served both by local and by express 
trains. During the peak period schedules on the entire Orange 
Line would be controlled by capacity requirements between Oak 
Grove and downtown Boston, because demand on that end of the line 
although lower over 24 hours, has a higher peaking factor resulting 
in greater peak demand. During the maximum hour the headway with 
four car-trains would have to be 3 minutes for reasonable load 
factors. On the south this service could be in the form either 
of local service to Route 128 every 3 minutes, or of local service 
to Forest Hills every 6 minutes plus express service to Route 128 
every six minutes. During the remaining two hours of the peak 
period headways would be 4 or 5 minutes combined, and 8 or 10 
minutes on each branch. 


Assuming that the express track were in service three 
hours each morning and three hours each evening in the peak direc— 
tion five days a week, annual operating costs would be reduced 
by $0.4 million per year compared to a full local service based 
on the schedule described above. Passengers boarding at stations 
from Route 128 to Forest Hills inclusive would experience run time 
reductions valued at $1.2 million per year with express service 
compared to full local service. However, they would also exper- 
ience perceived wait time increases of $0.8 million per years) ihe 
remaining riders would experience no change in run times, but 
would experience perceived wait time increases valued at $0.6 
million per year. Consequently provision of an express track 
would decrease overall user benefit of $0.2 million per year. 


Hogue 6. ZerConclusions] Orange Line Tracks 


The construction of an additional Orange Line track in 
the project has been determined to be a somewhat marginal improve- 
ment to the transportation system. Because of severe right-of-way 
constrictions through the South End, the track could not continue 
north of Ruggles Street station. The travel time calculations re- 
ported in the above section assumed that the express trains would 
merge in with local trains at Massachusetts Avenue station. ~ihus 
assumption maximizes the possible running time advantage of the 
express train, and represents the 'best case' for the express 
track investment. However, the express trains would probably be 
operated only to Ruggles, where an extensive network of. cross 
town bus connections and long-range circumferential transit are 
planned. 


From a transportation standpoint, the most clear advantage 
of the express track would be its lower operating costs. In terms 
of user benefit, riders from Forest Hills and south would experience 
improved line times, while the inner stations would suffer from 
longer headways. (Boarders on the inner stations would have more 
chance to get a seat in the express option, however.) The re- 
sulting aggregate user benefit is slightly negative, with the outer 
line time savings not outweighing the inner waiting time losses. 
Other operating assumptions could alter these calculations to some 
degree: however, the principal conclusion remains that the express 
service would provide only a marginal improvement in total corridor 
travel quality for a substantial increase in capital cost. 


4.3,2 Railroad Track Requirements 
4.3.2.1 Existing Conditions and Planning Assumptions 


This section addresses the issue of the number of tracks needed in 
the Corridor to adequately handle not only existing traffic but future 
AMTRAK and commuter rail traffic, relative to relocating the Orange Line 
into the Southwest Corridor and sharing the same right-of-way. This 
issue must also be viewed in light of the potential use of the Midland 
Division through Dorchester which can provide an alternative rail route 
between Readville and South Station. What follows is a review and 
analysis of the present and future track needs of this system relative to 
various track configuration. The results of this analysis show that a 
three-track system in the Corridor, along with one of the tracks Ot lthe 
Midland Division system would be needed to facilitate future combined 
high-speed and commuter-rail operations. 





The existing Southwest Corridor track arrangement between Back Bay 
and Forest Hills consists of 4 railroad tracks used for intercity (AMTRAK) 
as well as for commuter rail services to Providence, Needham, Stoughton, 
and Franklin. Of these four the two center tracks are used almost ex- 
clusively for outbound* (track 1) and inbound (track 2) intercity and 
commuter rail trains. Track 4, easterly of tracks 1 and 2 is used for in- 
bound commuter rail and local freight movements. Track 3, westerly of 
tracks 1 and 2 is used almost exclusively for inbound and outbound Needham 
commuter rail trains. The Needham branch diverts the main line right-of- 
way at Forest Hills. 


The volume of traffic inbound during the heaviest hour of the 
morning peak (between 8:00 a.m. and 9:00 a.m.) is comprised of 9 inbound 
commuter trains arriving at South Station and 1 AMTRAK arrival. The cor- 
responding outbound moves are comprised of 1 AMTRAK departure and 1 
commuter train departure for Franklin. (See Fig. IV-17). 


The use of the present 4 track system has evolved overtime when 
traffic volumes were somewhat higher than today's volume. For example 
in 1906, between 8:00 a.m. and 9:00 a.m., 18 inbound trains were operated. 


At present there are 10 inbound arrivals into and 2 outbound de- 
partures from South Station in the heaviest traffic period between 8:00 
a.m. and 9:00 a.m. If a two-track system is considered (one track ex- 
clusively for inbound movements and one track exclusively for outbound 
movements) and the existing schedule is used, the range of inbound head- 
ways would range between 2 and 9 minutes with an average of 5-1/2 minutes. 
If these trains were scheduled at uniform headways, that headway would be 
6 minutes. 


The feasibility of operating present trains for one hour at uniform 
headways of 6 minutes, is based on an estimated safe stopping time-dis- 
tance of 3 minutes from 90 mph. This is also the time-distance needed 
to avoid being slowed by yellow block signals, based on existing signal 
Spacing. On a 6-minute headway, these trains could not be more than 3 
minutes late before they would begin to conflict with each other through 
the signal system. 


Assumptions for future intercity service in additon to the commuter 
trains are determined by an agreement which was made between AMTRAK and 
the MBTA which allows room to operate up to 4 trains per hour per direc- 
ibLOn. 


These assumptions proved to be a critical factor in the evaluation 
of track needs in the Southwest Corridor. On the pages that follow, the 
analysis documents the possibility of running several different schedule 
assumptions over two-, three- and four-track segments. In each case, the 
need for high-speed trains to have one inbound track primarily reserved 
for their operations emerges as the controlling variable in the analysis. 
If it were assumed that some AMTRAK trains could skip Back Bay station, 
and use the Midland Division, then the conclusions for the Southwest 
Corridor regarding rail requirements would be somewhat different. How- 
ever, in this analysis, the continuation of service to Back Bay station 
(which AMTRAK views as a critical market area) has been assumed con- 
sistent with the provisions of the purchase and sale agreement for the 
Corridor right-of-way. This is consistent further with the joint under- 
standing of the Commonwealth of Massachusetts and the Federal Railway 
Administration. 


* Outbound means south (west) from Boston. 


A. 3.2..24..Creabaonzom. £350 Schedules 


In a process described in Appendix C two 1980 demand forecasts 
were made for the system. These forecasts were used to create train 
schedules which would supply adequate capacity consistent with the ims 
proved access time (improved headway) assumptions used in the forecasting ~ 
process. 


As a first step, present supply characteristics were examined to 
be used as a guideline in the creation of an "improved" 1980 commuter- 
rail schedule. Detailed ridership and train descriptions from 
1974 revealed a per-vehicle occupancy factor of 79 passengers for both 
Budd RDC cars and standard coaches, between 7:30: .and:9 :0:0a -m.teakeeack 
Bay. This represents an average load. ‘factor; of 90 percents) eueeene 
average train length was calculated at somewhat above 5 cars (5.33). 


The 30 percent and 40 percent increased ridership estimate can 
then be translated into train requirements by employing 1974 commuter-- 
rail system operating characteristics to develop a description of the 
commuter-rail system needed to serve this estimated demand increase (see 
Fig. IV-18). By retaining the average 5-car train length and 79 passen- 
gers per car estimate, the headways and train lengths. shown: in) Pig-9iv—-ie 
could be utilized to carry 1980 volumes with qeneral operating produc— 
tivity characteristics similar to those of today. 


4.3.2.3 Creation of 1990 or "Maximum Case" Schedules 


For the 1990 case, desirable supply characteristics were estab- 
lished jointly by CTPS and the MBTA Commuter Rail Directorate. Service 
levels agreed upon called for service every fifteen minutes in the peak 
hour on each of the branches presently served. Additional service was 
agreed upon every fifteen minutes from station 128. Demand patterns re- 
vealed in the 1980 data were manually extrapolated to 1990. It was con- 
cluded that the basic pattern of five-car trains was consistent with the 
long-term demand in most operations. However, precise demand forecasts 
were not made to compute the actual length of each train in the schedule 
proposed. Headways were found to be reasonably consistent with both 
present train length, and service levels. desired for 1990 and beyond. As 
in the previous step, positions were "reserved" for four AMTRAK trains 
per hour. Schedules were created with and without an improved Needham 
commuter rail service. 


The 1990 schedules define 24 inbound trains per hour as the 
"maximum" rail utilization option. No explicit effort has been undertaken 
to forecast the exact headway needs of each branch. For example, in the 
maximum rail case, Needham commuter-rail service might be operated with 
six trains per hour, rather than four AMTRAK with two rather than four 
tracks. The figure of 24 trains per hour, therefore, should be con- 
sidered as the basic description of the 1990 maximum rail condition, 


rather than the exact allocation of trains among branch services planned 
atch pont. 


As a result, 1990 and beyond schedules were established as follows: 


Peak Hour Arrivals at Back Bay 


Needham 4 (15 minutes headway) 
Franklin 4 
Stoughton 4 
Providence 4 
128 4 
A 


AMTRAK (given) 
24 ,’ 


This schedule, (with train lengths unspecified) was established 
as a reasonable maximum service schedule for long-term corridor planning. 
Branch service is provided on quarter hour headways, while the combined 
Main-Line service through the 128 Park-Ride facility would be as low as 
5 minutes, on average. The schedule represents a reasonable maximum. 


4.3.2.4 Examination of Alternatives 


Each of the alternative track options was examined in terms of 
theoretical capacity, and in terms of probability of schedule reliability. 
Each option was so examined in the time frame of 1980 and 1990, both with 
and without Needham CRR service assumed. Primary attention was paid to 
the issues surrounding the combined operation of high-speed inter-city 
railroad service with standard commuter rail equipment. 


The decision to propose three railroad tracks between Forest Hills 
and Back Bay with an additional railroad track on the Midland Division 
was made jointly by the MBTA, EOTC, AMTRAK, and the Federal Railroad 
Administration after an extensive analysis of known and projected re- 
quirements in the corridor. The FRA has undertaken detailed supply 
simulations which document the track requirement of inter-city services, 
and the potential for shared operations with local service. The MBTA 
Commuter Rail Directorate has also performed analyses of regional rail 
requirements, and compatibility with high-speed rail services. This sec- 


tion of the Environmental Impact Statement presents a greatly summarized 
description of the salient conclusions of those studies. 


The three-track option has been examined in the context of all the 
schedules prepared for the 1980 and 1990 timeframes, with and without CRR 
service to Needham. 


4.3.2.5 Three Tracks, Compared with Two Track Option 


1980 - without Needham. From the point of view of theoretical 
capacity, three tracks would not be required to handle the CTPS 1980 rail- 
road schedule. Allowing 6 minutes headway for each of the agreed-upon 
AMTRAK four-trains-per-hour, the nine CRR trains would operate ona 
average 4-minute headway. Given that the present signal system gives a 
full green after a 3.3-minute block, the four-minute headway is within 
the theoretical range of capacity. (If only two AMTRAK trains were 
operated, the nine CRR trains would operate at approximately 5-minute 
headways. ) 


From a reliability standpoint, the intermixing of long-distance 
service with CRR frequencies of 4 minutes raises serious facility manage- 


ment questions. ‘The maintenance of the 4-minute headway would require 
considerable effort, given the number of variables affecting railroad 
reliability, (e.g. station dwell times, grade-crossing management). The 


differential between the signal timing and the headway provides only 
minimal opportunity for "correcting" a schedule which has become out of 
mhease! If a- train were Over 40 seconds late, the first following’ train 
would be affected. If the first train were 80 seconds late, the scheduled 
performance of the first and second following trains would be affected. 
There would be a potential ripple effect throughout the peak hour service. 
These rough calculations serve to demonstrate the nature of service re- 
liability under close headway conditions for the CRR trains themselves. 


Maintenance of the schedule discussed here is made considerably 
more difficult when there is joint operation with long distance rail over 
a single inbound track. Operation of the majority of the service on head- 
ways with less than one minute as a recovery factor, is largely incompa- 
tible with inter-city rail services. 


Three tracks are required to give the flexibility needed in sched- 
uling the inter-city and the commuter rail system with the associated 
speed differentials. 


In short, the minimum service schedule analyzed in this Environ- 
mental assessment, (consistent with stated constraints concerning agreed- 
upon AMTRAK service) could be operated over a two-track SW project seg- 
ment, but with a considerably increased factor of unreliability over 
present operations. Even with the minimum schedule analyzed, a three- 
track right-of-way would be highly desirable in order to separate inter- 
city trains from commuter operation. 


1980 - with Needham. One inbound track would be inadequate to 
carry 13 CRR trains per peak hour, plus the agreed-upon four AMTRAK trains. 
Assuming, again, a 6-minute block for the AMTRAK service, CRR operations 
would average under 2.8 minutes headway. This is not consistent with 
present technology assumptions. A three-track facility would be required 
by the CTPS 1980 CRR schedule which includes Needham. 


1990 Schedules. The two-track option would be insufficient for 
the requirements of the "maximum" 1990 CRR schedule, with or without Need- 
ham CRR service. 


4.3.2.6 Three Tracks Compared with the Four-Track Option 


1980 - without Needham. The three-track option would be sufficient 
to operate the CTPS 1980 CRR schedule without Needham, from the viewpoint 
of both theoretical capacity and margin of error for reliability. If the 
AMTRAK inbound services were operated on an exclusive track, the nine CRR 
trains in this scenario would have average headways of over 6.5 minutes 
which incorporates a generous recovery factor of over 3 minutes in each 
interval. In the event of breakdown in either direction, the third track 
could be used to by-pass disabled equipment. 


1980 - with Needham. A three-track facility would be sufficient 
for the CTPS 1980 CRR schedule including Needham service. Assuming that 
four of the 13 CRR trains shared the high-speed track with the inter-city 
service, no trains on the corridor would need to have closer than a 6.5- 
minute interval. 


Again, under emergency conditions, trains could be re-routed to 
the third track to avoid breakdowns, or other unforeseen situations. 


1990 - without Needham. In this planning scenario, the three-track 
section of the proposed Southwest project would be sufficient to handle 
the 16 CRR trains in addition to the four AMTRAK trains. The proposed 
three-track section between Forest Hills and Back Bay and South Stations 
would accommodate the CTPS 1990 CRR schedule "without Needham" with con- 
siderable room for flexibility of operation. Additional tracks would be 
desirable between Readville and 128 in both 1990 options. As is similar 
to the above case, the average headway would not need to go below 6 min. 
on either track between Forest Hills and Back Bay. 


1990 - with Needham. In the "maximum" rail option a total of 24 
trains would operate inbound during the 1990 peak hour. If eight Main 
Line CRR trains shared the high-speed track, 5-minute headways would 
exist on that track. The remaining 12 inbound trains would utilize a 
common track at an average 5-minute headway. 


The MBTA Commuter Rail Directorate has undertaken an extensive 
examination of the adequacy of the three-track proposal for a 1990 maximum 
schedule. This analysis shows that in the peak period there would be 
twelve outbound movements through the corridor, in addition to the twelve 
inbound movements per track assumed in the maximum schedule. The maximum 
schedule, therefore, could be accommodated with average headways of 5 
minutes throughout the project. 











4 eSn2 87 Conclusion Three Railroad ‘racks 
Tue examination of the ability of the proposed three-track project 
to accommodate each of the schedule scenarios has shown that tne taree- 
track option is highly desirable in the most moderate of the forecasts, 
and fully adequate in the most optimistic of them. Even in the 1980 
"“witnout Needham’ sciedule, the enforced mixing of commuter rail operations 
With intercity operations that would be caused by the two-track (one in- 
bound) BEG pou would result in an inflexible and unreliable service. ‘he 
provision of the separate track,allows additional facilities management 
Options wnich are desirable in any circumstance. 


7 Extensive nejotiations between the Commonwealth and the Federal 
Railway Administration have resulted in an agreement that the provision of 
three railroad tracks between Forest Hills and South Station is an essen- 
Peespetement in the Southwest Corridor project. . This: option has)been 
found to be adequate to accommodate all foreseen growth in both metropoli- 
tan and inter-city demand for services. 


Peeeeneeaccverial Street Concepts 
1t*its antended that the arterial street be designed as a “Parkway or 
Boulevard with appropriate landscaping and pedestrian amenities. The street, if 
constructed would compliment the proposed Greenbelt component of the Southwest 

Borridor Project. 


The concept identified for arterial street improvements in the Southwest 
Corridor is to make effective use of the land previously acquired for higaway 
eee waeserGr Interstate 95.. Tris would limit,the location of any arterial 
Street development to a specific area extending from the intersection of Columbus 
avenue at tne new crosstown arterial to Forest Hills parallel to the railroad 
right -of-way to Forest Hills. 


Many different arterial street configurations would be possible witain this 
area. The specific design and location details would vary according to the rail/ 
Seransit ODdtions. SecCtion 4.4 offers a more detailed description of the specific 
alternatives evaluated in this analysis. 


At the Southwest Corridor Public Hearing on July 15 and 16, 1976, it was 
Suggested that the Arterial Street be extended to V.F.W. Parkway; or Turtle Pond 
Parkway; or other points South of Forest Hills. Decisions made by the Governor 
of the Commonwealth in 1972, subsequent to the extensive analysis of the South- 
west Corridor by the Boston Transportation Planning Review (BTPR), preclude 
extensions of the proposed arterial southerly beyond Forest Hills. 


The BTPR examined a series of roadway facilities, from a full expressway 
‘and a "managed" expressway to an arterial from Massachusetts Avenue to Jackson 
Square or Forest Hills, and a "no build". The Southwest Corridor E.I.A. examined 
these latter three options in detail, building upon the previous work of the 

rrr Pratt E.1.S. and it is intended that the current E.I.S. bring the matter of 
weeteridal facilities in the Southwest Corridor to a close. 


The project is intended to maintain the existing scale of the surrounding 
street network in the areas through which it passes. The design plans for the 
‘arterial, if it is to be constructed, will follow FHWA and Mass. DPW procedures 
‘and it is intended that its details be designed to reinforce the residential 
}areas and are conducive to pedestrian safety. A median will be preserved in the 
‘Ruggles Street to Jackson Square section of the arterial street and left-turn 
lanes will be included at major intersections. Street layout dimensions 


and details will be in keeping with urban traffic speeds.of 25 and 35 miles, per 
hour. Testimony at the Public Hearing noted that street dimensions, alignments 
and channelization should be consistent with pedestrian access along the 
Corridor. It was also stated that street widenings, right turn channelization 
and other alignment devices designed to speed up traffic should be eliminated. 
These issues will be further discussed during the design phase of the arterial 
street component of the project if that component is to be constructed. Design 
would be according to FHWA and Mass. DPW procedures. 


The arterial street would probably be maintained as an ordinary city street 
by the City of Boston. Day-to-day maintenance would be borne by City real 
estate tax payments. Alternatively, the street would be maintained by the Mass. 
DPW. Some offset of this cost would be expected due to the reduction of trattic 
on other local streets such as Centre, Washington, Lamartine and Amory. The 
costs of removal of the Elevated and sidewalk repair on Washington Street would 
be borne by MBTA as part of the Southwest Corridor Project. ‘The cost Ofecon-= 
struction of the Arterial would be borne by the Massachusetts Department of 
Public Works with appropriate Federal reimbursement. 


4.4 Description of Project Alternatives 





A wide variety of alternatives (as well as options within alternatives) 
were investigated during the study process. Of the alternatives discussed here, 
the rail/transit facilities and the Arterial Street have a particular set of 
options within each section of each project area. 


The rail/transit options studied between Camden Street and Forest Hills, 
for example, deal with the depression or modification (higher and wider) of the 
existing Penn Central embankment. The Arterial Street options are concerned 
with being East or West of the rail facilities in this area, south of Waekson 
Square. Additionally, the possibilities of not building either Or) Dotmetacrm 
ties exists as well as building portions of the Arterial. 


Between South Cove and Camden Street, two alternatives are presented. One 
would be several feet below existing grade for the combined rail/transit facili- 
ty. The other studies an Orange Line tunnel to the vicinity of Dartmouth Street. 
The Arterial-Street isinot'a part of he project im this) aneas 


The facility studies for rail/transit, stations and the Artertalieteoegs 
were made so that, where feasible, various compatible elements could be com- 
bined. Fig. IV-19 shows that a large number of combinations are possible. 
The alternatives studied and their designations are shown in Figure 102. 


In order to simplify understanding of the project alternatives, alterna- 
tives which exist within each of two boundaries are described. The two bound- 
aries are: South Cove to Camden Street and Camden Street to Forest Hills. 


All other alternatives studies are described in Section 4.5 with refer- 
ences to Appendix F. 


The details, dimensions, and facility configurations described in Sections 
4 and 5 represent reasonable design concepts attainable in this project. Final 
design will reflect later information resulting from in-depth studies and may 
dictate details, dimensions and facility configurations other than those des- 
cribed. 


For the sake of brevity in this Environmental Impact Statement, certain 
drawings which appeared in the original Environmental Impact Analysis have been 
removed. The plan information (alignment and parcel numbers) is similar to the 
drawings of PHP-1 and PHP-2, although not identical. Profile information for 
all alternatives has been consolidated on the PHP-1 and PHP-2 drawings. Rep- 
resentative sections of several alternatives have been included in this State- 
ment. Because the scale of the sections makes minor differences in elevation 
indistinguishable, the Post-Hearing Profile is not illustrated by separate 
section drawings but falls in between those of the Full and Modified Depression. 
The Station Drawings included are appropriate for all Depressed configurations, 
with or without the Arterial Street as indicated. A correlation of the plan 
sheets listed in the text is shown in Fig. 19A. 


fa), aly Ty Alternative N.B.-l1 South Cove to Forest Hills 
LL, CT a eS T= RRS Tey TERS "9SPmRO imme roe er ee aE SEE 
No-Build Rail Transit, No-Build Arterial Street 


a.aeie lL Existing Orange Line 


The existing Orange Line from Haymarket Square station to Forest 
Hills station is 5.8 miles long consisting of 1.1 mile of tunnel and 4.7 
miles of elevated structure. There are 10 stations within the length, 
four in the tunnel and six on the elevated sections. 


Under the No-Build Alternative, the following would result: 


e “The Orange Line will remain on the elevated structure, 

@e Only normal maintenance would be performed. 

@ No platform lengthening would be constructed, thereby 
restricting the system to four 65-foot car trains. 

@® Dudley Station track work modifications would be completed 
to accommodate 65-foot cars. 


Bea Aveodag 2 South Cove Project 


The completed section of the South Cove DrOJeck Consists of a 
two-track tunnel section, fifteen hundred feet long, extending seroma 
point approximately one hundred feet north of Kneeland Street to the inter- 
section of Marginal Road and Shawmut Avenue. 


Under the No-Build Alternative the following would result: 


@e The transit facility would be constructed and operated to South 
Cove station and to a station just east of existing Back Bay 
SratZon< 

@e Back Bay railroad station would remain unchanged. 


al a) sil 8 Amtrak 


The Amtrak system now uses the Penn Central trackage for inter- 
city service and has entered into an agreement with the Commonwealth to 
allow particular levels of future service. No-build alternatives consid- 
ered, therefore, would not prevent Amtrak related improvements from being 
undertaken. 


AeA eae A. Commuter Rail 


Commuter rail presently uses the Penn Central trackage for local 
commuter service. 


Under the no-build alternative, commuter rail upgrading would pro- 
ceed as defined by the MBTA's continuing commuter rail improvements pro- 
gram: (CRIP). 


Ab os Giles TL pels) Arterial Street 


Rene wus ad alternative for the-arterial street would "mean that only 
normal maintenance or improvements of the existing streets would take place. 


Aish 2 Alternative SC-1, South Cove to Camden Street - With Minimum 


Grade Adjustments to all Tracks (FIG. IV-63, IV-64 and IV-65) 


Alternative SC-l consists of a rail/transit facility extending from the 
portal of the proposed South Cove tunnel in the vicinity of Arlington Street to 
Camden Street a distance of 1 mile. 


Throughout the length of this POLL LON Of. the project the rail/transit fac- 
ility will be either in a depressed section or at grade allowing a minimum of 
17'-8" overhead railroad clearance. No bridges or viaducts are anticipated 
tomeaery the transit or railroad. “The existing station site at Back Bay 
will be utilized and a new site will be used for a station at Massachusetts 
Avenue. 


ill pass through an area largely residen- 
The proposed relocated Orange Line wil argel 
tial in nature which spans from Back Bay station to Northeastern University. A 
short section of business oriented property 1s located between Columbus Avenue 
and Back Bay Station on the northerly side of the Massachusetts Turnpike. 


would connect with the Orange Line facilities 


The proposed alternative 
planned for the South Cove area and would not require any alignment changes to 


that project. As part of the South Cove Tunnel Extension Project, the existing 
tunnel would be extended from its present terminal point in the vicinity of 
Shawmut Avenue and Oak Street under Marginal Road in South Cove, under the Mass- 
achusetts Turnpike, under two Boston and Albany tracks, under the Tremont-Street 
-Arlington-Street Bridge ascending to a location approximately 350 feet west of 
Arlington Street. The tunnel would surface between the two existing Boston and 
Albany tracks and the three new Penn Central Shore Line tracks located parallel 


to the Massachusetts Turnpike 


~wrt2 
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East of the proposed portal the Boston and Albany and the Penn Central 
tracks diverge in order to provide sufficient width to accommodate seven tracks } 


at the tunnel portal. } 


The Boston and Albany tracks west of the portal would be rebuilt in approx- 
imately their original location. The new trackage would merge with the existing b 


track at Dartmouth Street. 


454.202 Back Bay Station Area (Fig. IV-64) } 


At Back Bay station, the two proposed Orange Line tracks and three 
Shared Amtrak and Commuter Rail (Railroad)tracks would be aligned so as to 
allow for a center platform rapid transit. The Railroad facility would be 
provided with both side and center platforms. 


en 


Upgrading of the Boston and Albany line (B&A) to provide high plat- 
forms is not under consideration, but allowances have been made in the sta-— 
tion layout for future upgrading. 


Overall station dimensions utilized provide for 410 feet long 
Orange Line platforms of variable width (18 to 23'), on 1° curvature (R = 
5730'), (center and side), each 1200 feet long. The center platform would ~ 
vary in, length,from:24.tople tects sThe side platform would have a minimum — 
width of 12 feet. Maximum horizontal track curvature for both the side and_ 
center platform would be 1/2° (R = 11,460"). j 


The combined width of 7 tracks and platformsinthe Back Bay area ; 
require: the rebuilding of Back Bay Station; rebuilding of 3 bridges; the 
demolition of 8 buildings in the South End; underpinning of the 6-story, 
reinforced concrete Heath building at 285 Columbus Avenue; the removal 
and reconstruction of approximately 2000 feet of granite wall; and the’ re= 
construction of Buckingham Street. 


4 Area South of Back Bay Station (FIG. IV-63 and IV-64) 
The rapid transit and rail tracks would be aligned within the exist- 
ing Penn Central right-of-way south and west of Back Bay Stationws The 
cross-sectional width required in this area is 70 feet as illustrated in 
Fig. IV-68B. The horizontal alignment is on a tangent section between Yar- — 
mouth Street and Ruggles Street. In Yarmouth Street area the tracks are : 
approximately 5 feet below the grade of the surrounding terrain while the | 
grade of the tracks is 0.0 percent. Five tracks would be located in the 
rail/transit corridor from Back Bay Station to Forest Hills Station. 





Structures in the section between Back Bay Station and the proposed 
Massachusetts Avenue Station include a vehicle bridge at Dartmouth Street 
a foot bridge at Follen Street/Braddock Park, a vehicle bridge at West 
Newton Street, a foot bridge at Durham Street/West Rutland Square and a 
vehicle bridge at Massachusetts Avenue which would be replaced. The pro- 
posed Massachusetts Avenue Station would be located adjacent to and west 
of Massachusetts Avenue with access at both Massachusetts Avenue and Gains- 
borough Street. The tracks at the Massachusetts Avenue area would be 2 


4-24 


| 
| 


feet below the surrounding area. The grade on the tracks through this 
section would be 0.0 percent to accommodate the station platform. The 
foot bridge located at Gainsborough Street/Camden Street would be rebuilt 
as part of the Massachusett Avenue Station. 


There would be five tracks at Massachusetts Avenue Station, three 
railroad and two transit. The railroad tracks would be on tangent align- 
ment and located on the easterly side of the corridor. The inbound tran- 
Sit track would be on tangent alignment and the outbound transit track 
would be constructed on an alignment consisting of two reversed curves 
and a tangent section designed to accommodate the 410 foot platform. 


Structures to be constructed under the SC-1 Alternative include: 





Berkeley Street Bridge 

Columbus Avenue/Clarendon Street Bridge 
Buckingham Street 

Dartmouth Street Bridge 

Follen Street (footbridge) 

West Newton Street Bridge 

Durham Street (footbridge) 
Massachusetts Avenue Bridge 

Camden Street (footbridge) 

Back Bay Station 


Alternative SC-1l requires the demolition of eight buildings, 
Back Bay Station and one shed. Additionally a multi-story building would 
require underpinning. 


414.5 Alternative SC-2, South Cove to Camden Street with Orangery Line 
in Tunnel to Dartmouth Street (See pele? IV-66, IV-67 and IV-68) 


| Alternative SC-2 consists of a cut-and-cover tunnel extending from the 
terminus of the South Cove tunnel to Dartmouth Street and a combination semi- 
[depressed and at-grade facility from Dartmouth Street to Camden Street. 





Throughout this section the existing tracks would be adjusted to provide 
ifor 17'-8" vertical clearance. No bridges or viaducts are anticipated to carry 
ithe transit or the railroad. The existing site of Back Bay Station would be 
jutilized for the proposed new Back Bay Station while the proposed Massachusetts 
Avenue Station would be on new site located between Massachusetts Avenue and 
|Camden Street. 


| The proposed relocated Orange Line would pass through a primarily residen- 
|tial area which extends from Back Bay to Northeastern University. A short sec- 
tion of business-oriented property is located between Columbus Avenue and Back 
Bay Station on the northerly side of the Massachusetts Turnpike. 





This alternative would connect with the Orange Line facilities planned for 
the South Cove area and would not require any alignment changes to that project. 
‘As part of the South Cove Tunnel Extension Project, the existing tunnel would be 
/extended from its present terminal point in the vicinity of Shawmut Avenue and 
Oak Street under Marginal Road in South Cove, under the Massachusetts Turnpike, 
under two Boston and Albany tracks, under the Tremont-Street-Arlington-Street 
Bridge to a point approximately 100 feet west of Arlington Street. Under alterna- 
tive SC-2, the transit facility would be carried in a twin-box cut-and-cover tun- 
‘nel from that point, along the Penn Central right-of-way on a tangent alignment 
‘approaching the Bay Back Station area. The tracks in this section would be on 
an ascending 0.5% grade and would be approximately 21 feet below the grade of the 


existing railroad tracks. (See Fig. IV-68). 








As, Avg iatlh Back Bay Station Area (Fig. IV-67) 


At Back Bay Station the transit-tunnel alignment would be on a 
14.3° (R= 400') curve to the left approaching the station-platform area 


which would be on tangent. 


The transit platforms would be located one leve 


below the Amtrak and commuter-rail platform which would be one level below 
existing streets. A system of escalators and elevators would be utilized 





to transfer patrons from one level to another. The transit station would 


have two 410 foot side platforms. 


The Boston & Albany Railroad platform would be center loaded, vary= 


ing in width from 24 feet to 12 feet. The two Amtrack and commuter plat- 


forms wold be 1200 feet long and serve three tracks. 


The transit facility would be on an ascending 0.5 percent grade 
through the Back Bay Station area and the railroad grades through the 
eftation, area’ would be 0.5 percent, 


4.4.3.2 South of Back Bay, Station «Big. .LV-66..and sivas 


South of Back Bay Station, the transit, facility. still jtieanewe. 
and-cover section, curves left on a 143° (R=400') curve and is aligned 
with the existing rail on the westerly side of the existing tracks. 
The transit tunnel portal would be located 175 feet south of Dartmouth 
Street. The tracks would be in a semi-depressed section from the por- 
tal to a! point 1300..feet south, constructed .on,a,0.0 percentigrade: 
Beyond the semi-depressed section, the transit and rail tracks would 
be constructed on a 0.5 percent grade, essentially at-grade into the 
proposed Massachusetts Avenue Station. 


The proposed Massachusetts Avenue Station would be located adja- 
cent to and south of Massachusetts Avenue with access at both Massachu- 
setts Avenue and Gainsborough Street/Camden Street. The tracks at the 
Massachusetts Street area would be 2-5 feet below the surrounding area. 
The grade on the tracks through this section: would be 0.0 percents ine 
foot bridge located at Gainsborough Street/Camden Street would be re- 
built as part of the Massachusetts Avenue Station. 


There would be five tracks at this location, three railroad and 
two transit. The three railroad tracks would be on tangent alignment 
through the station area with no platforms provided. A center platform 
would be provided for the two transit tracks. The inbound track would 
be on tangent alignment in this area and the outbound track alignment 
consisting of a reverse curve, short tangent and a reverse curve to 
accomodate the proposed 410 foot platform. 


Structures to be re-built under the SC-2 Alternative include: 


Berkeley Street Bridge 

Columbus Avenue/Clarendon Street Bridge 
Buckingham Street 

Dartmouth Street Bridge 

Follen Street (footbridge) 

West Newton Street Bridge 

Durham Street (footbridge) 
Massachusetts Avenue Bridge 

Camden Street (footbridge) 

Back Bay Station 


This alternative would require the demolition of two buildings 
and Back Bay Station. 


4.4.4 Alternative FH-l, Camden Street to Forest Hills - Depressed 
Rail/Transit - No Arterial Street (Figures) LV=2ie climes v= 2:6) 


Beyond Northeastern University the area is predominately residential with 
the exception of two areas of industrial development; one, west of the tracks 
between Prentiss Street and Heath Street and the second on the east side of the 
track between Williams Street and Forest Hills. From Walpole Street to Forest 
Hills, the land abutting the Penn Central right-of-way is, to a varied degree, 
cleared. Much of the land was cleared for the proposed, but now abandoned 
1695 oSouth. 


. The alignment of the rail/transit facility for the section between Camden 
ptreet and Ruggles Street would be on a tangent section which would follow the 
existing Penn Central alignment (see Fig. IV-25 and IV-26). The proposed 
PreOtine tor that section, would, after an initial 1 percent grade, consist of a 
series of flatgrades which would maintain a relatively constant depth of sec- 
tion approximately 20 feet below the grade of the existing terrain. 

Sections for this area are similar to those shown on Fig. IV-33A. Ruggles 
Street Station, as proposed, would be located north of Ruggles Street. 


South of the proposed Ruggles Street Station, the rail/transit facility 
would be continued on a tangent section to Station Street where it curves left 


on a 1.4° (R= 4000') curve to New Heath Street where a 700 foot tangent section 
begins. The tangent section continues to Relocated Heath Street where a 1.4° 
(R=4000') curve to the right begins and continues through Jackson Square. The 


rail/transit facility in this section would be completely within the existing 
right-of-way (see Fig. IV-24, IV-25 and IV-26). 


In the section between the proposed Ruggles Street Station and Jackson 
Square the rail/transit facility would remain in a depressed section utilizing 
a relatively flat-grade profile to maintain a uniform section approximately 20 
feet below the surrounding existing ground. Within this section, the impact 
of the depressed section would affect the local streets which presently pass 
under the railroad. Under this alternative local streets would cross above 
the tracks. The local streets affected by this alternative would be Ruggles 
Street, Prentiss Street, Station Street, Tremont Street, New Heath Street and 
Heath Street. Fig. IV-33A illustrates the location of rail/transit facility 
relative to the surrounding terrain. 


Roxbury Crossing Station would be located at Tremont Street and Jackson 
Square Station would be located between Heath Street and Centre Street. 


iacksop Square to Forest Hills, a distance-of 1.8) miles will be the final 
section of the proposed Orange Line relocation although certain station studies 
“indicate additional work would be required south of Forest Hills to transition 
the new railroad track grades back to existing. 


South of Jackson Square, the horizontal alignment continues on a 1° 

mot seecurvye to the right tothe vicinity of ,Roys Street, wherea tangent 
Section begins and extends to Hoffman Street. The alignment then curves left 
Samael ei h=5/30') curve through the Boylston Street.Station ‘area to) a-point 

a few hundred feet south of Hubbard Street. A 600-foot tangent section extends 
to Minton Street where the alignment follows a 1° (R=5730') curve to the right 
fo Gordon Street. South of Gordon Street the alignment would be’ on tangent to 
Milliam Street where a 1° (R=5730') curve to the left extends to McBride Street. 
From McBride Street. to the Forest Hills Station area the horizontal alignment 
Seiaone in a tangent section (see Fig. IV-20,.1V-21 and. IV+23)-.  «The:rail/ 
Beansit facility in this area is in.a depressed,section approximately 20 feet 
Below the grade of the surrounding terrain (see Fig. IV-33A). The profile in 
this location would have maximum grades of 0.6 percent with 0.0 percent grades 
at the proposed station location. 


The proposed stations in this section are Jackson Sqaure Station located 
between Heath Street and Centre Street, Boylston Street Station located at 
Boylston Street, Green Street Station located at Green Street and Forest Hills 
Station located south of Morton Street. 


Streets to be bridged over the transit/rail facility in this section in- 
clude Mozart Street, Paul Gore Street, Boylston Street, Minton Street, Green 
Street, Williams Street, McBride Street and Morton Street. 


Construction on local streets under this alternative will be limited to 
the areas around the proposed stations and any work necessitated by the re- 
placement of railroad bridges over local streets. 


The station proposed for Forest Hills under the depressed rail/transit 
alternatives (FH-1l and FH-2) would be designed with the tracks located an an 
elevation 30 feet below the level of the tracks as they presently exist. The 
grade of the tracks from the north through the station would be 0.5 percent 
ascending south followed by a 1 percent grade also ascending south. The con- 
cept of having the rail/transit tracks in a depressed section through the 
station area would necessitate extending the railroad tracks approximately 
3000 feet south before the existing grade could be met. 


4.4.5 Alternative’ FH-2, Camden’ Street ‘to’ Forest) Hilis’—" Depresaee 
Rail/Transit Arterial Street East (Figures IV-27 thru IVs33) 


Lar ees Alternative FH-2 is essentially the same as FH-1 with 
the addition of the arterial street. The section between Camden Street 
and Ruggles Street is on a tangent alignment completely within the exist- 
ing Penn Central right-of-way. The proposed profile for the section be- 
tween the Massachusetts Avenue Station and the Ruggles Street Station 
will, after an initial 1 percent, consist of a series of flat grades whic 
will maintain a relatively constant depth of section (see Fig. IV-32 and 







IV-33). A typical depressed section for this area is shown on Fig. IV- 
33A. Ruggles Street Station as proposed will be located north of Ruggles 
Street. 


South of the proposed Ruggles Street Station the rail/transit 
facility would be constructed on a tangent section to Station Street 
where it curves left on a 1.4° (R=4000') curve to New Heath Street where 
a 700-foot tangent section begins. The tangent section continues to 
Relocated Heath Street where a 1.4° (R=4000') curve to the right begins 
and continues through Jackson Square. The rail/transit facility in this 
section would be completely within the existing right-of-way. The facil: 
would remain in a depressed section utilizing a relatively flat-arade pr 
file to maintain a uniform section. In this section, Ruggles Street to 
Jackson Square, the impact of the depressed section would affect the loca 
streets which presently pass under the railroad, but under this alterna- 
tive would cross above the tracks. The local streets affected by this 
alternative would be Ruggles Street, Prentiss Street, Station Street, 
Tremont Street, New Heath Street and Heath Street. Roxbury Crossing 
Station would be located at Tremont Street and Jackson Square Station 
would be located between Heath Street and Centre Street (see Fig. IV-31, 
DV-32 and *1IvV733)% 


4.4.5.2 An arterial street system was developed in conjunction 
with the Orange Line Relocation as part of the Southwest Corridor Study. 
The arterial street system was developed for the purpose of eliminating — 
through traffic from the local residential streets in the area and to 
provide better traffic circulation in the proposed station areas. The 
route of the proposed arterial street would essentially follow the route 
cleared for the abandoned I-95 South (see Pai). ees Jee 












































The Arterial Street was broken into three segments: 


segment one: That part of the Arterial Street route from the 
Southeast Expressway ramps at Massachusetts Avenue to Ruggles 
werest.. (see. Section.1,2/3) 


segment two: From the end of segment one at Ruggles Street 
along the easterly side of the Penn Central tracks to Jackson 
Square. 


segment three: - From the end of segment two at Jackson Square 
along the easterly side of the Penn Central tracks to Mozart 
street. From Mozart Street there is an Option to either con- 
tinue the Arterial Street on the easterly ‘Side jotruhertrack? to 
POLest Hills or to cross over the tracks and locate the Arterial 
Street on the westerly side of the tracks and terminate at 
Forest Hills. 


Paessection of corridor defined as Segment two (Ruggles Street to Jackzon 
Square) has an existing Arterial Street System consisting of Columbus Avenue 
and Tremont Street one block apart at Ruggles Street and converging at Roxbury 
Crossing with Columbus Avenue continuing on to Jackson Square. Segment two is 
approximately one mile in length. 


The route is generally defined as: beginning at Tremont Street at 
Sterling Street. The alignment curves southerly across Tremont Street at Weston 
Street and is generally aligned with the Penn Central tracks as Ruggles Street. 
From Ruggles Street to Jackson Square, the Arterial Street is parallel and 
adjacent to the easterly side of the Penn Central tracks. South of Jackson 
Square the alignment is still parallel and adjacent to the Penn Central tracks 
but with the option of being east or west of the tracks and terminating at Forest 
Hills, 


The Arterial Street proposed for Segment two is a six-lane arterial begin- 
ning at Ruggles Street located parallel to and east of the Penn Central align- 
i eeeeeemr ig 1V-3 thru 33). The Arterial Street will closely follow the 
Penn Central alignment which in this area is almost totally on a 1.4° (R=4000') 
curve. 


The roadway cross section for Segment two could consist of a sidewalk with 
a planting strip, a parking lane, three travel lanes in each direction divided 
by a median. Variation in the median width at intersections for the purpose of 
accomodating left turns are possible. The location of the left turn storage 
lanes would be determined in the design phase. At the back of the sidewalk pro- 
visions would be made for continuous open space and green belt landscaping where 
feasible. A pedestrian drop area or kiss-and-ride slot would be provided for the 
Arterial Street at Roxbury Crossing Station. The major intersections, Ruggles 


Street, Tremont Street, Heath Street and Centre Street would be signalized. 


Segment twu ot the proposed arterial street can be designed and constructed 
to function properly without Segment three (see Fig. IV~-31A). 


Jackson Square to Forest Hills, a distance of 1.8 miles would be the: final 
section of the proposed Orange Line Relocation although certain station studies 
indicate additional work will be required to be done south of Forest Hills to 
allow a transition of the new railroad track grades back to existing. 


4.4.5.3 South of Jackson Square the horizontal alignment continues 
on a 1.4% (R=4000') curve to the right to the Vicinity’ of "Roys Street 
where a tangent section begins and extends to Hoffman Street. The align- 
ment then curves left on a 1° (R=5730') curve through the Boylston Street 


Station area to a point a few hundred feet south of Hubbard Street. A 
900-foot tangent section extends to Minton Street where the alignment 
follows all? (R=57307 } eeucverc co” the Fright to Gordon Street. South of 
Gordon Street the alignment would be on tangent to William Street where 

a Lo) *(RE5780' )i.curve- to ;the Terr extends to McBride Street. From McBride 
Street to the Forest Hills Station area the horizontal alignment would be 
in a tangent section (see Fig. IV-27, Iv-28 and IV-30). The rail/transit 
facility in this area is ina depressed section approximately 25 feet be= 
low the grade of the surrounding terrain (see Fig. IV- 33A) The profile 
in this location will have maximum grades of 1 percent with 0.5 percent 
grades at the proposed station location. 


The proposed stations in this section are Jackson Square Station 
located between Heath Street and Centre Street, Boylston Street Station 
located at Boylston Street, Green Street Station located at Green Street 
and Forest Hills Station located south of Morton Street. 


Streets to be bridged over the transit/rail facility in this 
section include Mozart Street, Paul Gore Street, Boylston Street, Minton 
Street, Green Street, Gordon Street, Williams Street, McBride Street and 
Morton Street. A pedestrian bridge will be constructed at Cornwall 
Stnmeet. 


A.4-5 S44 AnWArterialssirect, sSegmentr three yiwas developed in con- 
junction with the Jackson Square to Forest Hills section of the rail/ 
transit facility. Beginning at Jackson Square, the southerly Lime. 
Segment two, the Arterial Street, if extended, transitions from a six- 
lane divided roadway to a four-lane undivided roadway. The horizontal 
alignment closely follows the rail alignment on the easterly side of the 
tracks. At the southerly end of Segment three, the ArteriadyStEveee 
transitions into the local street pattern at Forest Hills, intersecting 
Morton Street at Hyde Park Avenue on the easterly side of the tracks. 


A roadway cross section in Segment three consists’ of “a2l0-fooe 
sidewalk, four 12-foot travel lanes and a 10-foot sidewalk. A pedestrian 
drop area or kiss-and-ride slot will be provided for on the south-bound 
side of the arterial at the proposed Boylston Street Station, 


4.4. Alternative FH-3, Rail/Transit On Modified Embankment 


No Arterial Street (Figure Iv-34 thru IV-40) 


The horizontal alignment between Camden Street and Ruggles Street would 
follow the existing Penn Central alignment which is on a tangent. At present the 
tracks are on an embankment section beginning at existing grade in the vicinity 
of Gainsborough Street and ascending at a 0.36 percent grade through Ruggles 
Street. The existing embankment neither has sufficient width for the proposed 
five tracks, nor does it provide adequate height to allow for adequate vertical 
clearance over the local street. Therefore the width of the existing embankment 
would be increased and the height of embankment raised 


The profile of the embankment section hbetween Camden Street and Ruggles 

Street would be constructed on a grade of Ilspercent.. It would raise. therveleva= 
ion of the embankment approximately 2 feet within this section and the embank- 

ment would be in a retained fill section from Camden Street to Ruggles Stree. 


(iLO pen so and iv-40). The railroad bridge over Ruggles Street would be re= 
placed under this alternative. The proposed Ruggles Street Station would be 


located north of and adjacent to Ruggles Street. 


South of Ruggles Street, the profile grade would be 1.0 percent followed 


by a 0.6 percent and a 0.0 percent grades This’ will maintain theltequired 
vertical clearances at Prentiss, Station and ‘Tremont Streets. At these loca= 
ticns new railroad bridges would be corstructed. Tne elevations of the embank- 


ment would be raised in this area by approximately four feet. The proposed 





Roxbury Crossing Station would be located at Tremont Street. In this area, 
the rail/transit would be on a 1° (R=5730') horizontal curve to the left which 
extends from Tremont Street to New Heath Street (see Fig. IV-38 and IVv-39). 


The embankment section would continue south at relatively flat grades 
of 0.0, 0-7 and 0.5 percent which would add about one foot to the existing 
embankment. The horizontal alignment would transition from the 1° (R=5730') 
horizontal curve to a 600-foot-long tangent section. A 4000' R curve extends 
from Heath Street through Jackson Square to Roy Street. New bridges would be 
built over New Heath, Heath and Centre Streets. The proposed Jackson Square 
Station would be built between Heath and Centre Streets. 


South of Jackson Square the horizontal alignment continues on a 1.4° 
(R=4000") curve to the right to the vicinity of Roy Street where a tangent 
section begins and extends to Hoffman Street. The alignment then curves left 
on a 1.4° (R=4000') to Paul Gore Street. A 1900-foot tangent section extends 
from Paul Gore Street to Cornwall Street followed by a 1° (R=5730') curve to 
the right to a point approximately 500 feet south of Williams Street. From that 
point the tracks follow a tangent alignment to a point 1500 feet north of Forest 
Hills where a short 5730' R curve to the left directs the tracks on a tangent 
alignment into the Forest Hills Station area. The vertical alignment in this 
section is made up of relatively flat grades (0.5 percent). The embankment 
would be raised an average of one to two feet (see Fig. IV-34 thru IV-37). 


Replacement rail/transit structures would be built at Mozart, Boylston, 
Green, Williams, McBride and Morton Streets. A new rail/transit structure would 
be introduced at Minton Street where a pedestrian underpass presently exists. 


The proposed stations in this section would be Boylston Street Station 
(Boylston Street), Green Street Station (Green Street) and Forest Hills Station 
located south of Morton Street. 


Construction on local streets under this alternative would be limited to 
the areas around the proposed stations and any work necessitated by the re- 
Placement of rail/transit bridges over local streets. 


4.4.7 Alternative FH-4, Rail/Transit on Modified Embankment, Arterial 
PeuecenCcrocsingshast) to.West f (Fig. /iVe4lothrugavs47) 


West of the Massachusetts Avenue Station the horizontal alignment is on 
tangent to the vicinity of Ruggles Street (see Fig. IV-47). At present the 
tracks are on an embankment section beginning at existing grade near Gains- 
borough Street. They ascend at 0.36 percent grade through Ruggles Street, but 
the existing embankment neither provides sufficient width for the proposed 


_five tracks, nor does it provide adequate height to allow for proper vertical 


clearance over the local streets. Therefore, the width of the existing em- 
bankment would be increased and the height of embankment raised. The profile 


of the embankment section between the Massachusetts Avenue Station and the 
Ruggles Street Station would be constructed on a grade of 1.0 percent. It 
would raise the elevation of the embankment an average of two feet within 

this section and the embankment would be in a retained fill section from 
Camden Street to Ruggles Street. The railroad bridge over Ruggles Street would 
be replaced and the proposed Ruggles Street Station would be located north 

of and adjacent to Ruggles Street. 


The profile grade would be relatively flat south of Ruggles Street, main- 
taining the required vertical clearance at Prentiss, Station and Tremont Streets. 
At these locations, new railroad bridges would be constructed. The embankment 
would be raised approximately four feet above the elevation of the present em- 
bankment. The proposed Roxbury Crossing Station would be located at Tremont 
Street. In this area, the rail/transit is on a 4000-foot radius horizontal 
curve (see Fig. IV-45 and IV-46). 


The embankment section (approximately three feet above the existing one) 
is continued south at a grade of 0.7 percent. The horizontal alignment transi- 
tions from the 4000-foot-radius horizontal curve to a 800-foot-long tangent 
Section. followed. byte) 40008) Racurvcmenroud: Jackson Square. New bridges will be 
built between Heath Street and Centre Street. 


An arterial street follows the route of the proposed but now abandoned 
I-95 from Ruggles Street along the easterly side of the Penn Central tracks to 
Jackson Square. It continues to Boylston Street where there is an option either 
to remain on the easterly side of the tracks or to corss to the westerly side 
and to terminate at Forest Hills. 


The route is similar to that defined in Alternative FH-2. 


The arterial street being proposed for Segment two is a six-lane arterial 
beginning at Ruggles Street, located parallel to and east of the Penn Central 
alignment (see vig. IV -45 thru 47). The arterial street would closely follow 
the Penn Central alignment which in this area is almost totally on a 4000--foot 
radius: curve? 


The roadway cross section for Segment two could consist of the following 


elements: sidewalks, planting strips, parking lanes, six travel lanes, and a 
raised median. Variations in the median width would occur at the following inter= 
sections for the purpose of accomodating left-turn storage lanes: Ruggles Street™ 


Tremont Street, Health Street and Centre Street. Variations in the sidewalk and 
planting strip would also occur as part of green-space and land-development 
considerations. 


A pedestrian drop area or kiss-and-ride slot would be provided for on the 
arterial at Roxbury Crossing Station. 


The major intersections at Tremont, Ruggles, New Heath, Heath and Centre 
Streets would be signalized. 


Segment two of the proposed arterial street can be designed and construct- 
ed to function properly without Segment three (see Figure IV-45A). 


South of Jackson Square the horizontal alignment of the rail/transit 
facility continues on a 1.4° (R=4000') curve to the right. to,the, vicinitweon 
Roy Street where a tagent section begins and extends to Hoffman Street. The 
alignment then curves left on a 1.4° (R=4000) to Paul.Gore Street. oA 900-foot 
tangent section extends from Paul Gore Street followed by a 5/30" R cumverto 
the left and a tangent extending to Cronwall Street followed by a 1° (R=5730') 
curve to the right to a point approximately 500 feet south of Williams Street. 
From that point to Forest Hills the tracks follow a tangent alignment (see 
Fig.IV-41, IvV-44). The profile of the Yail/transit facility inthis area is 
made up of relatively flat grades which would raise the elavation an average 
of three feet. 


Replacement rail/transit structures will be built at Mozart, Boylston, 
Green, Williams, McBride and Morton Streets. A new rail/transit structure 
will be introduced at Minton Street where there is a pedestrian underpass and 
Ror emare tit at Mozart Street where the arterial street would pass under the 
railroad. 


The arterial street option developed for Alternative 4 for the section 
between Jackson Square and Forest Hills has been designated Segment three. 
This option is dependent upon the construction of Segment two although this 
segment can stand alone as a viable option. 


Beginning at Jackson Square, which is the southern limit of Segment 
two, the arterial would change if constructed from a six-lane divided road- 
way toa four-lane undivided roadway. The arterial road is aligned parallel 
and adjacent to the tracks on the eastern side to Mozart Street. Here, the 
arterial crosses under the Penn Central tracks. The arterial street is then 
aligned essentially parallel, and west of the track from Boylston Street to 

Poteseyiitis. At Forest Hills the arterial street crosses under the rail/ 
_ transit facility and intersects Morton Street at Hyde Park Avenue. A traffic 
system has been developed at Forest Hills to allow for the free movement of 


® traffic between Hyde Park Avenue, Washington Street, Morton Street and the 
proposed arterial street. 


Under this alternative the streets which would underpass the railroad are 
Mozart, Boylston, Minton, Green, Williams and Morton. Changes in the existing 
street pattern within the Corridor include the relocation of Albert Street. 

7 Lamartine Street would be closed at Paul Gore Street south of Boylston Street. 
This would eliminate any through movement on Lamartine Street between Paul Gore 
Street and Hubbard Street. A short access road would be constructed between 

_Lawndale Terrace and Lamartine Place parallel to the arterial street. A cross 
street would be constructed from Amory Street Opposite Minton Street, under the 
tracks to the arterial road. Oakdale Road would be dead-ended midway between 
Cerina Road and Green Street. McBride Street would have an improved connection 
with Call Street on the west side of the tracks. 


4.4.8 Alternative FH-5, Camden Street to Forest Hills - Modified 


Depressed Rail/Transit, Arterial Street East (Figs. IvV-—49 
through IV-55) 


In this alternative, the proposed track grade would be depressed to 
approximately a level above the existing ground water. The present railroad 
embankment, as in Alternatives FH-1l and FH-2, would be removed from Gainsborough 
Street in Back Bay to Forest Hills. 

Horizontal alignment of the rail/transit facility would be as follows: 


Chickering (Camden Street) to Tremont Street Tangent 


Tremont St. to north of New Heath Street R=4500' (D=1° Ti oy 
North of New Heath St. to relocated Heath Street Tangent e A 
BRelocated Heath St. to Roys Street R=4500' (D=1° 15' -) 
_Roys Street to Hoffman Street Tangent Bs 
Hoffman Street to Mozart Street R=6000' (D=1 0 7) 
From Mozart Street to South of Boylston Street R=6000' (D=1l° -) 
From south of Boylston Street to Cornwall Street Tangent + 
From Cornwall Street to Gordon Road R=6000' (D=1° -) 
From Gordon Road to Relocated Washington Street Tangent 
From Relocated Washington Street to A 
End of Project (Delmore Road Vicinity) R=6000' (D=1 -) 


Horizontal curvature for the tracks would have a minimum of R=4500 feet 
and a maximum of R = 6000 feet. 


Passenger stations for the Orange Line would be located at the following 
street locations: Ruggles, Tremont (Roxbury Crossing), Centre (Jackson Square), 
Boylston, Green and Forest Hills. The station at Forest Hills would be the 

terminal point for the relocated Orange Line as well as for the Green Line and 
‘would have transfer facilities to the commuter rail. The station at Ruggles 
Street would also provide for connections to commuter rail service. 


Continuing from the South Cove Alternatives (SC-1 and SC-2), the railroad 
grade would extend on level grade through the proposed passenger platform at 
Ruggles Street. Then it would ascend on a 0.5 percent grade, pass the Orange 


Line station at Roxbury Crossing, and continue to Cedar Street. From Cedar 
Street, it would then level off to zero percent to New Heath Street. After 
climbing at 0.5 percent from New Heath Street to Jackson Square, the track 
grade would return to level between Center Street and Mozart Street. 


The depressed railroad tracks would descend at 0.25 percent from Mozart 
Street pass the Boylston Street station to Lorene Place. From there, thestnack | 
grade would climb at 0.3 percent, through the Green Street station, to the 
vicinity of Williams Street. It would then level off at 0.0 percent and continue | 
to Forest Hills station. Once past the Forest Hills station, the tracks would 
then ascend at 0.7 percent until they climb out of the depression and merge with 
the existing 4 tracks in the vicinity of Delmore Road in Hyde Park. | 





| 

The two Needham Branch tracks, once separated from the mainline, would 
ascend at 1.5 percent grade until they meet the existing tracks on the present 
embankment, approximately 2,000 feet from the Washington Street portal. 


The Orange Line grade, as in previous segments, would be generally 
parallel and approximately three feet higher than the railroad for the entire 
length. 





The Orange Line would climb up at 4 percent grade, under the relocated 
Washington Street, to a yard to the west of the Needham Branch tracks and at 
approximately the same level as the Green-Line yard. Four storage tracks would 
be provided for the Orange Line. 


Tt was initially proposed tnat tne Sreen-Line tracks would cross over the 
proposed relocated Washington Street, at grade with storage track in tie present 
city parking warea southeot Asticou Road. 


in response to’ City of boston Conservation Commission testimony at the 
Public Hearing regarding the possible impact of the proposed trolley stozage 
yards at Forest Hills, on,adjacent undeveloped land, the Authority has removed 
this item Zrom the current Capital Grant Application. Additional consideration 
will be given by Authority Operations, Planning and Construction personnel to 
several options for both maintenance and storage of Green Line trolleys, with 
concern for conversion to an LRV fleet. This location, as well as others; will 
be considered. 


“BTA Southwest Corridor Capital Grant Application has been revised to 
include a rail connection from’ the proposed Green, Line station: and layoverearece 
witnin the Forest Hills station complex, to the existing trolley maintenance and 
storage facility in the Arborway yard. This .revision will permit improved ser~- 
vyice on the Arborway 3reen Line while allowing a future modernization of the 
storage and maintenance facility (should maintenance facilities not be relocated 
to acnew. Location): 


Regrading of the existing embankment south of Forest Hills will »be carefully 
engineered to preserve the current buttering™etfect ‘of ths earth mound in separ- 
atiny traffic on Washington Street to the »ecast from the undeveloped land imedi- 
ately to the west. Volume of runoff from this facility will be no greater than 
that. produced today, so that no effect upon the nydrology of the undeveloped 
MANGE Seen. Cl pated. 


Once out of the restricted Tigic or way in the Back Bay aréa,’ ‘the’ tracks 
would return to the normal s»acings from Chickering to Forest Hills. Tracks 
would be spaced 13 feet on centers for the Relocated Orange Line and 14, feer on 
centers for the railroad. with a minimum of 17 feet between the lines. The 
vertical clearance of 19 feet and 7 inches would be maintained under all struc- 
tures crossing the dépressed railroad. A low wall. or slope, would separate 
the Orange Line from the railroad in the depressed section. 





_An arterial street similar to the one in Alternative FH-2 would also be 
provided in this alternative. Generally paralleling the new tracks, this 

arterial would be a new street beginning at Ruggles Street ending at Forest Hills 
The arterial street would remain on the east side of the tracks and would have : 
the same design features as described in Alternative FH-2. 

Because of the grade of the new tracks (at or above the ground water level) 
and their proximity to the arterial, the arterial would be set approximately 

24 feet above the tracks at the crossings in order to have a 19' - 7" clearance 
Local streets such as Ruggles, Tremont, Cedar, Heath, Centre, Mozart, Boylston, | 


.. Gordon, Williams, McBride and Morton would be raised to meet the new 
grades. 


Prentiss, Station, and New Heath Streets would be terminated at the new 
‘railroad right-of-way. Provisions would be made for emergency vehicles to cross 
over the proposed deck at Prentiss Street. Lamartine Street would be relocated 
With its section between Roys and Hoffman closed. Oakdale Street would be 


terminated north of Green Street. Call Street between Williams and McBride would 
also be realigned. 











; New bridges to carry local streets over the depressed tracks would be 
constructed. In some areas, pedestrian overpasses would be useful to local 


residents. In this Alternative, the following bridges and overpasses could be 
constructed: 
Ruggles Street Paul Gore Street 
Prentiss Street Boylston Street 
(pedestrian) Lorene Place 
Tremont Street Cornwall Street 
meaar Street (pedestrian) 
Heath Street Green Street 
Centre Street Gordon Street 
Mozart Street Williams Street 
New Heath Street McBridge Street 
(pedestrian) Morton Street 


Washington Street 


The new spans would be shallow and would have an intermediate support 
between the railroad and the Orange Line. The abutments would be flush with the 
retaining walls. The girders for these spans would tbe of"structural=sceel, 
prestressed, precast concrete with reinforced concrete decks and asphalt concrete 
pavement. 


Decks over the depressed railroad, which would act as sound barriers and 
which could be designed for recreational and other uses for local communities, 
would be constructed at these locations: 


From Ruggles Street to Prentiss Street 
From Heath Street to Centre Street 
Mozart Street 

Boylston Street 

Green Street 

Forest Hills 


The existing Orange Line car shop south of the present Forest Hills station 
would be demolished at the appropriate time with all operations transferred. to the 
Wellington car shop. The alternative includes the demolition of the present 
Orange Line overhead structure on Washington Street for its entire length. 


Approximately 14 existing bridges and sections of retaining walls along the 
present railroad embankment would be demolished in the Alternative. These 
Structures are constructed of granite block and structural steel girders which 
could be reused or salvaged as much as possible, for the construction of new 
Walls, new bridges, and station facades. 
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4.4.9 Alternative FH-6, Camden Street to Forest Hills - Modified 
Depressed Rail/Tfransit, No Arterial South of Jackson Square 
(Figs. IV-56 through IV-60) 


The rail/transit facility in this Alternative 15. JGentLCaAlaco 
the one proposed in Alternative FH-5. The difference between the two alternative 
is the extent of the arterial street construction. Alternative 6 does not 
construct the arterial street south of Jackson Square but terminates it there. 
Alternative 6a represents a slight modification in that it allows connections 
to Columbus Avenue. 


As stated previously, the arterial street proposed from Massachusetts 
Avenue to Forest Hills could be constructed in segments. Segment two (from 
Ruggles Street to Jackson Square) could be constructed to function properly 
without Segment three (from Jackson Square to Forest Hills). 


In this Alternative, the Arterial between Ruggles Street and Jackson 
Square (Segment two) would be included. Between Jackson Square and Forest Hills, 
local streets such as Mozart, Paul Gore, Boylston, Lamartine, Lorene, Cornwall, 
Green, Gordon, Amory, Williams, McBride, Call, Morton and Washington would be 
modified in order to be compatible with the new depressed rail/transit facility, 
but would not connect to a new arterial. 


4.4.10 Alternative PHP-1, South Cove to Camden Street to Forest Hills - 
Post Hearing Profile for Depressed Rail/Transist, no Arterial 
Street South of Jackson Square ( Figs. IV-54 through IV-60, IV-63, 
IvV-64 and 1V-65.) 

The rail/transit facility in this Alternative is similar in profilesang 
alignment to that in Alternative SC-1 between South Cove and Camden Street. Fromy 
Camden Street to Forest Hills the plan of this alternative is similar to) Alters 
native FH-6, with the exception of one street bridge which is added at New Heath™ 
Street in Roxbury. The Segment #2 Arterial must be built if this alternative jem 
selected since the street elevation must be raised to allow appropriate clear~ 
ances above the rail/transit facility. 





Raid) Facilities = "South Cove Porcal (berkeley ee. caum 
to Chackermng ) (Camden Sbrect) 


Reconstruction of all rail facilities (including the B&A) in the 
present railroad right-of-way would begin at a point east of Berkeley 
Street, where the previously approved South Cove tunnel project ends, and 
proceed to Chickering. This is a distance of about 1.1 miles. 


The Orange Line rapid-transit tracks, which emerge from the South 
Cove tunnel, would be extended along with new railroad* tracks in the ; 
existing right-of-way. The railroad right-of-way would be widened in the 
Back Bay station area to allow for: the: new ttracks ‘and platiormsi a eee 
Back Bay station south to Chickering, the two Orange Line tracks would be 
accommodated, together with three new railroad tracks, in the existing Gems 
foot right of-way which would be widened by approximately four feet to the 
east by construction of retaining walls. 


| 


The Orange Line tracks would be in a depressed right-of -way between ~ 
Arlington and Camden Streets approximately two to three feet higher than © 
the railroad. 

ne is 

The four existing railroad tracks would be replaced by three new © 
tracks from Shawmut Avenue to Chickering. The tracks would be realigned 


rr 


* The term "railroad" refers to FRA/AMTRAK as well as all MBTA commuter 
rail services throughout the text. 
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in order to clear the transition section from tunnel to surface of the 


Orange Line and the proposed Back Bay Station platforms. 


The new railroad 


tracks would be lower (approximately two feet at Back Bay and seven feet 


at »Mass. Avenue) ‘than the’ existing grade in order to attain 17'-8" vertical 


clearance required for railroad catenary operation, to remain generally 


just above ground water level, and allow the decks to remain below the sill 


of first floor apartment windows. Exact determination of track profile 
will be made in’the first phase of the design engineering work. 


The two existing B&A tracks would also be adjusted slightly (from 
approximately Arlington Street to Dartmouth Street), again to allow for 
the new platforms and tracks under the proposed Back Bay station. 


The new platforms at Back Bay station would consist of the following 


elements: 


‘ea 


gs 


A single center high platform 420 feet in length to accommodate 
six 65-foot MBTA Orange Line cars. 


Two high platforms (one center, one side) for FRA/AMTRACK 
Northeast Corridor high speed rail and commuter rail, 1200 
feet in length to accommodate fourteen 85-foot cars. 


New track alignments would allow existing low platforms to 
be maintained for B&A operations and for conversion to high 
Mlatrorms in the future. 


Major Components of construction in this section would include: 


Complete reconstruction of,,the railroad,bed, except.fhat 
serving the B&A 


New drainage system 


New retaining walls on both sides of the expanded railroad 
Tigit-olL—way 


New ties, ballast, and welded steel rails 
New signal systems (railroad and Orange Line) 


New power system for Orange Line (AMTRAK/commuter rail 
Pec er i acat on. isenot, included, in this project) 


Inclusion of materials and/or designs to minimize rail noise 
and vibration 


Sound attenuating devices (decks, walls, platform canopies, 
landscaping, etc.) to reduce noise impact on adjacent residents. 


Creation of open spaces with landscaping, walls and fences 
appropriate to the historic district in areas of structure 
demolition 


Construction of a new Back Bay Station to provide accessibility 
for the handicap ped and provide intermodal transfers between 
AMTRAK, commuter rails, rapid transit (Orange Tine)s buseatax., 
automobile, and pedestrians 


Orange Line Station at Massachusetts Avenue between Columbus 
Avenue andes ot. BOotolph Street 


2 Reconstruction of bridges carrying, local streets over -the 
tracks at the following locations: 





Berkeley Street Dartmouth Street 
Columbus Avenue West Newton Street 
Clarendon Street Massachusetts Avenue 


Camden Street, Braddock Park, West Rutland 
Square (pedestrian overpasses) 


® Reconstruction and landscaping of Carleton and Claremont 
Streets adjacent to the rail right-of-way and ends of 
streets dead-ending at the right-of-way off St. Botolph 
See re 


Rail Facilities - Chickering to Forest Hillis 


Between Camden Street and Forest Hills it is proposed to depress 
the rails 10-25 feet below the adjacent lands in this area and to eliminate 
the existing railroad embankment. The alignment would be modified to: 
(1) allow for the construction of the two Orange Line tracks west of and 
parallel with the three AMTRAK/commuter rail tracks; (2) attain minimum 
curves of 1 - 15' for the railroad; and (3) meet the new verticalec leas 
AnCey Otis LON] Jat Ort hemGal LcoOacre 


The construction of the railroad bed in a depressed section is to 
follow a profile determined by a Task Force on Vertical Profile estab- 
lished by the MBTA as the result of comments at the project's Public 
Hearing. This profile was established subsequent to the Public Hearing, 
and makes adjustments to the Modified Depressed Facility in response to 
comments made at that hearing. The track profile proposed would vary with 
respect to the water table; at some points it would be above ground water, 
and at other locations within ground water and protected by boat section 
construction. This new profile meets the criteria of those speaking at the 
Public Hearing in that it provides the effects of the fully depressed 
alternative. This is achieved at certain locations by raising of adjacent 
streets and ground levels. The Orange Line would generally be approxi- 
mately four feet higher than the railroad to avoid excess excavation. 
Bridges would be double span structures Supported on columns between rail- 
road and transit tracks, thus allowing a shallower section spanning the 
railroad/transit facility in order to minimize the elevation of the 
Street crossings: 


Six stations with full access for the handicapped are proposed in 
all Alternatives at Ruggles Street, Roxbury Crossing, Jackson Square, 
Boylston Street, Green Street, and Forest Hills. 


Major components of construction in this Alternative would include: 


@ Removal of the existing railroad embankment and railroad 
bridges 
8 Construction of the’ roadbed in a cut section with Hetammine 


walls and in boat section as required by relationship to ground 
water level 


& New drainage systems 
& New ballast, ties and welded steel rail 
® New signal systems (railroad and Orange Line) 


° New power system for Orange Line (power system for railroad 
not included) 
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Inclusion of materials and/or desi (ee ae 
; : 9nS..to, minimize aa 
and vibration ail noise 


@® Sound attenuating devices, similar to those previously stated 


e Major rapid transit/commuter rail stations at Ruggles Street 
and Forest Hills with intermodal transfer facilities. 


e Jackson Square Station with intermodal transfers between rapid 
transit, bus, automobile and pedestrian 





e Additional rapid transit (Orange Line) stations at Roxbury 
Crossing, Boylston Street and Green Street 


@e New bridges at the following locations: 


Ruggles SELeek Boylston Street 
Prentiss Street Minton St/Lorene Rd 
1 Tremont Street Green Street= 
Cedar Street Gordon Street 
i New Heath Street Williams Street 
| Heath Street McBradesStreet 
Centre Street Morton Street 


Atherton/Mozart Streets Washington Street 


e Construction of bicycle and pedestrian access to the transit 
stations and a continuation of the Green Belt between the Fens 

















and Columbus Avenue. The Green Belt which is part of this pro- 
ject connects from Ruggles Street to the Arborway, consisting 
of bike paths, landscaping, lighting and trails 


SeeoeGks for sound attenuation and community connectivity at the 
following locations: 


Mission Hill between Ruggles Street and Prentiss Street 
Bromley Heath between Iieath Street and Centre Street 
Jamaica Plain between Minton St/Lorene Rd bridge and 


Cornwall/Oakdale Streets 
Jamaica Plain between Williams Street and McBride Street 














‘terial Street Facilities 


The arterial street is not a part of the MBTA Capital Grant Appli- 

tation. However, as a part. of the Southwest Cornidon Project, it inter- 

Seeeeethe rail/transit facilities to form the transportation system 
%f the Project. 


Arterial Street construction is possible paralleling the Penn 
fentral right-of-way from the intersection of the new proposed crosstown 
street to Forest Hills. It is described in two segments as follows: 


Segment Two - Tremont Street/Columbus Avenue to Jackson square 


ea street, with three lanes 


The Segment Two arterial would b 
separated by a raised median. 


Signalized at-grade in each direction 
Major intersections with left-turn lanes would be provided at Ruggles, 


Tremont, Cedar New Heath and Centre Streets. Sidewalks Ant wail ee 

Scaping to improve visual impact as well as bikepaths ae - ing 
aS part of a Green-belt open space would also be provided. e E 
alignment of the arterial generally parallels that of the propose 
tracks. 





Segment Three - Jackson Square to Forest. Hills 


In PHP-1 there is no arterial south of Jackson Square. 


4.4.11 Alternative PHP-2, South Cove to Camden Street to Forest Hills a 


Post: Hearing Profile for Depressed Ratl/Transit; Arterial Street 


East (Figs. IV-49 through IV-55, IV-63, IV-64 and IV-65.) 


This Alternative is identical to PHP-1, except that an arterial street 
would be constructed south of Jackson Square. 


The arterial, if constructed south of Jackson Square, would be located 
parallel to and east of the railroad and would provide a route that offers con- 
tinuity between Forest Hills and Jackson Square. This arterial segment, if 
built, would be constructed as a four-lane undivided street. Major signalized 
at-grade intersections would be provided at Mozart,: Boylston, Green, Williams, 
McBride, Morton, and Washington Streets. Modifications would be made on the 
local street approaches to the arterial. Retaining walls and fill slopes would 
be necessary at certain locations. A decision regarding the construction of 
this segment of street is pending and would be made after E.I.S. completion. 

If either segment were not constructed, local street revisions and bridges across 
the rail-right-of-way would still be constructed as a part of this transit } 
proj ecu: 7 





4.4.12 Passenger Stations 


The design of each of the proposed eight stations in the Southwest Corridor 
Project will take into account local neighborhood patterns of land use and ped- 
estrian access, reuse of adjacent vacant parcels, and other urban design consid-— 
erations. 


The character of the South End’ and Back Bay Historic Districtsuwrelepe 
respected in the design of both the Back Bay and Mass. Avenue Stations (neither 
station is actually within either historic district, but is adjacent to one or 
both districts). The MBTA will invite the Massachusetts Historical Commission 
to nominate representatives from both Historic Districts to review all proposals 
for services received from consultants for engineering and architectural design 
so that they might offer advice to the MBTA on the choice of consultants. 

Station design will be reviewed with local residents and the Historical Commission 
nominees prior to completion of construction documents. 
9 

The design of the proposed new facilities will be made with consideration 
of problems of security. Stations will be designed to expose platform and entry 
levels to the view of the station attendant and patrons of the system. Column 
free designs which eliminate unseen areas will be employed where possible. Line=- 
of-sight exposure of all areas will be considered, with clear distinctions made ~ 
between public access ways and private use zones. The new facilities will not | 
duplicate the long vertical climbs and hidden mezzanines and passages prevalent 
in the existing Elevated "facility: 


J 


All stations will be designed for barrier-free access for the handicapped. 
Major transfer points between bus and rapid transit are planned at Forest Hills, 
Jackson Square and Ruggles Street. Each of these stations will require space 
for boarding, drop-off and some provisions for layover. None is expected to be 
a bus storage or maintenance facility. These are also the most important sta- 
tions from the standpoint of joint development and the creation of commercial 
centers to replace those destroyed by the demolition for the highway right~of-way. 


It is anticipated that the design phase will further develop the specifi- 
cations for bus facility requirements as well as the exact scope of joint ane 
private development in the station area. Some modification of the layouts 
illustrated will be made at that time. Of particular importance will be the 
relationship of bus movements to pedestrian circulation both within and outside 
the station, and of the relationship of bus movements to vehicular traffic. 
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Design of indicator Signs in new stations for the Relocated Orange Line 
and Commuter Rail system in the Southwest Corridor Project will be in Spanish 
as well as in English. 


4.4.12.) — Back Bay Station (see Figs. IV-70 and Iv-71) 


The Back Bay Station is planned to serve as a major transportation 
gateway to the City of Boston. It would provide a principal in-town 
modal change facility serving the Back Bay, South End, and St. Botolph 
districts. It would accommodate convenient and efficient passage between 
intercity and commuter rail as well as transit, local bus, taxi and 
automobile drop-off. 


Located in an area with both major existing commercial facilities 
and the potential for extensive future development, the proposed Back 
Bay Station would have a scale and commodity (approx. 42,000 sq. ft.) 
appropriate to its anticipated high level of use. It would be constructed 
at the site of the existing Back Bay Station. The station is located at 
the border between the major retail, office, and institutional facilities 
Of the Back Bay, and, the chiefly residential districts of St. Botolph 
Street and the South End. Further, it is located in the border area 
between the National Historic Districts of the Back Bay and South End. 

As such, the Station's architectural character should respond to the 
unique scale, detail, and distinctive qualities of the site. 


The proposed Station would assume an atrium form with a skylit 
central space rising two stories to the roof. This central space or 
atrium (12,000 sq. ft.) is the principal waiting and staging area from 
which access to the various transit and railroad lobbies and platforms 
(Orange Line Transit, AMTRAK, commuter rail, B&A) is provided. As the 
point of entry to Boston for many travelers and commuters, it should 
provide a particularly pleasing and well-appointed experience. 


In regard to the configuration of the station, at street elevation, 
there is no significant difference between the transit and rail-at-grade 
alternative and the transit-in-tunnel alternative. The specific con- 
figuration of the transit lobby, and access to corresponding platforms 
would vary slightly in response to the platform location in each instance. 
The lobbies and platform access points for the Orange Line Transit, 
Commuter Rail, AMTRAK, B&A, would be positioned on the perimeter of the 
atrium. A number of station-entrance points, operational, informational, 
and concession services would also be positioned there. 


In the proposed station, there are three primary points of entrance 
to the lobby. The main pedestrian entrance to the station would be 
located on Dartmouth Street with direct access to the transit lobby. 
Waiting vehicles would be accommodated by a vehicle zone for drop-off and 
short-term parking. Direct access to the station from this vehicle zone 
is provided by a pedestrian plaza appropriate for the transfer of passen- 
gers and their baggage between the station and waiting vehicles. An 
existing pedestrian bridge from the John Hancock parking garage has been 
provided with direct access to permit convenient use of its long-term 
automobile storage. 


In both of the proposed station alternatives, vertical circulation 
would provide access to the platforms by means of escalators and stairs. 
Elevators would be provided for the handicapped. In both station 
alternatives all platforms are high. This permits direct access to all 
trains without a level change. (All changes must be made at lobby level, 
no cross-platform transfer is possible.) 


In the transit-and-rail-at-grade alternative, the Orange Line would 
have one end-loaded island platform, 410-feet long and varying in width 
from 23 to 18 feet. The two AMTRAK and commuter-rail platforms would be 
end loaded and work side by side as center and side-platforms, 1200-feet 
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long, serving three tracks. A BA center-loaded island platform could 
be provided in the future. In the same alternative, the vertical cireu- 
lation provides direct access to all platforms one level below. 


In the second alternative (transit in tunnel) the Orange Line 
would have two end-loaded side platforms, 410-feet long varying in width, 
from 35 to 25 feet. The two AMTRAK and commuter-rail platforms, again, 
would be end loaded and work side by side as center and side platforms 
1200-feet long, serving three tracks. A B&A center-loaded island platform 
could be provided in the future. In the same alternative, the circulation 
passes through two lower levels. At the first, the AMTRAK and commuter- 
rail platform level, it provides direct access to those platforms. 
Further, at this level it provides controlled access between the AMTRAK 
and commuter-rail platforms and the transit platforms by means of 
unattended turnstiles, At the transit-platform level, it provadesmaimeect 
access to the transit platforms.,. In both alternatives, the transac ana 
rail platforms are provided with an unsupervised exit only to permit 
direct exit from the platform below the intersection of Clarendon Street 
and Columbus Avenue. 


The local street pattern in,the vicinity of the stationgsnouweaere 
modified slightly to permit clear and efficient vehicle access to the 
station. Specifically, the intersection of Buckingham Street, Columbus 
Avenue and Clarendon Street would be modified by relocating the Bucking- 
ham Street leg of that intersection to the edge of the John Hancock 
Garage at Clarendon Street. This clarifies the intersection of Clarendon 
and Columbus, making it a standard four-legged intersection, and permits 
the introduction of an exit plaza providing access to the transiteand rai 
platforms below. Further, Buckingham Street would provide access to an 
auto drop-off lane and taxi lane in a vehicle zone permitting adequate 
holdover space adjacent to the pedestrian plaza. 


The proposed station would be constructed of cast-in-place, rein- 
forced concerete columns and coffered slab. The feasibility of columns, 
footings and slab seats capable of supporting appropriate air-rights decks 
in a clear and efficient manner should be investigated. Appropriate ’ 
durable, vandal-resistent materials and finishes such as brick, concrete, 
ceramic tile, steel and glass should be used throughout. Architectural 
elements such as skylights and clear-stories as well as materials such as 
glass block should be used wherever feasible to introduce natural light 
and ventilation. 


The design of the station has responded to the potential for related 
joint development. With the necessary structural capabilities, the 
station could combine air-rights development such as office space, either 
in conunction with the initial construction or coordinated at some future 
point in time. Further, the entrances to the station have been positioned 
so as not to preclude the development potential of adjacent sites. 

Related concession and commercial space would be incorporated, to 
introduce vitality in the station lobby. 


4.4.12.2 Massachusetts Avenue Station: (See Fig. IV-74) 


The Massachusetts Avenue Station would be an Orange Line transit 
Station providing some local bus access and no commuter rail or AMTRAK 
service. It would provide service to the South End, St. Botolph Street 
area and Fenway districts and it would be used heavily by pedestrians. 


The station site would be in an underutilized parking lot to the 
rear of the Boston Arena and fronting onto Massachusetts Avenue. It is 
in an area of mixed commercial and residential structures with some 
prominent rehabilitation, as well as cleared and vacant parcels. The 
area is adjacent to the institutional resources of Northeastern University, 
the New England Conservatory, the Berkeley School, and the Christian 
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Science Center as well as Symphony Hall and Horticultural Hall. Further, 


it is adjacent to Carter Playground and the proposed City of Boston 
Middle School. 


The Regional Trail would meet Carter Playground, and be provided 
with access to the station by a reconstructed pedestrian bridge at 
Gainsborough Street and rampt to the station lobby and Massachusetts 
Avenue. The possibility of easements to provide a direct open space 
accessway from Carter Playground to Claremont Street should be examined 
in coordination with more detailed aspects of the project. 


The station would provide an at-grade lobby in a single pavilion. 
It would permit pedestrian access to Massachusetts Avenue and bus berths 


would permit the transfer of passengers without impeding the flow of 
EcaclLic. 


thereyis) little: significant difference in’ the functional plan of 
the alternatives. Principally the alternative in which the tracks are 
at existing grade, the station would be at grade with a pedestrian- 
activated signal crossing to permit safe access from the in-town side of 
Massachusetts Avenue. In the alternative suggesting depressed tracks, 
the station would be slightly below grade in the same location, with a 
pedestrian tunnel to provide grade-separated pedestrian access to the 
in-town side of Massachusetts Avenue. 


Access to all platforms would be provided with an adequate number 
of stairs and ramps appropriate for the handicapped. The transit platform 
would be an island platform, 410-feet long and 30-feet wide, with an 
unattended exit to permit access to a pedestrian bridge at Gainsborough 
street. 


There would be no Significant change in the local-street network. 
The proposed station and all other stations in the proposed project and 
its alternatives (Back Bay Station is an exception) would have the same 
construction. Construction would be cast-in-place, reinforced columns 
and coffered slab with floor or deck areas of high regularity and integral 
beams seating precast T sections. Durable, vandal-resistant material 
such as brick, concrete, steel, and ceramic tile should be used throughout. 
Architectural elements such as skylights and clearstories, as well as 
materials such as glass block should be used wherever feasible to bring 
in natural light and ventilation. 


The design of the station responds to the potential for related 
joint development. Its relationship between adjacent development parcels 
and to Massachusetts Avenue, which is the primary shopping district, 
provides for maximum interface. Related commercial space could be 
incorporated into the station's design particularly that portion which 
would front Massachusetts Avenue. 


The Boston Arena is a major resource to provide recreational and 
athletic facilities to the area. The station could provide for a future 
direct connection to the Arena. The station, would therefore, encourage 
the use of the Arena and would draw additional riders to the proposed 
meeansit facility. 


4.4.12.3 Ruggles Street Station: (See: Fig. sLV-77) 
The Riqales Street Station would be a major modal-change facility 
serving both proposed and future transportation modes. It would 


accommodate the proposed Orange Line Transit and Commuter Rail Lines, 
and serve local buses, vehicles from local streets and the proposed 
arterial street. Particular emphasis has been placed on the facility as 
a major local bus terminus. Further it would accommodate a proposed 
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cross-town grade-separated transit link in the future. The station site 
is located within the Roxbury district of the corridor, an area subject 
to the most significant clearance. This area should be able to support 
extensive development in the future. In this capacity, the station has 
been designed to support the efficient transfer of a large number of 
anticipated passengers and vehicles, and to allow future joint development 









Station drawings for the proposed Ruggles Street Station indicate 
the connections to a circumferential or cross-town transit system with a 
platform at Ruggles Street. The provision of foundations and structural 
shell for a cross-town tunnel will be made in the engineering design of 
the station. A determination of the extent of this construction will be 
made based upon the consideration of joint development of parcel #18 
adjacent ‘to the facility. The station will be constructed in’ a Manner 
that will permit joint Sp ste ae at the earliest possible date without 
later disruption. 


The station site is cleared and used in part for surface parking. 
It is located adjacent to Northeastern University and is near the 
institutional resources of the Fenway district. It is adjacent to Missio 
Hill and Whittier Street Public Housing. The proposed Regional Trail 
would follow adjacent to the tracks from Forest Hills and meet the station 
at Ruggles Street. Similarly, Columbus Avenue would provide the South 
End with pedestrian access to the station at Ruggles Street. These 
factors indicate that the station site would be approached from these 
directions by a substantial number of pedestrians and that appropriate 
vehicle free zones should be provided. 


The station configuration is essentially a pedestrian island, 
surrounded by the necessary vehicle loops and bus berths. A sufficient 
pedestrian plaza and cover would be provided to maintain clear movement 
and transfer in all weather conditions. The station area would be a 
major bus terminus with transfer and layover capabilities. Waiting 
vehicles would be accommodated on the perimeter of the pedestrian plaza. 
Buses would be provided with special berths for the transfer of 
passengers and the layover of appointed bus routes. 


There is little significant difference in the functional station 
design of any of the alternatives (land use and environmental differences 
are described in 7.4). In the tracks-depressed alternatives, vertical 
circulation would provide access to the platforms below. In the tracks- 
elevated alternative, vertical circulation would provide access to the 
track and platform deck above. In the second alternative, the platform 
above it would serve as a canopy to the bus plaza. 


The station lobby would consist of two pavilions joined by a 
breezeway (covered pass through). It would permit access to Ruggles 
Street at one end and to the bus plaza at the other. Skylights in its 
cover and along its edges would permit introduction of natural light to 
commuter-rail platforms below. As one enters from the bus plaza, access 
to the inbound commuter rail platform would be in the minor pavilion on 
the left. Access to the outbound commuter-rail and transit platform 
would be in the major pavilion on the right. 


In the alternatives, the platform access and configuration for both 
transit and rail lines is essentially the same. In the major pavilion 
there would be two points of entrance, one at Ruggles Street and the othe 
on the breezeway. In the minor pavilion there would be one entrance, 
also on the covered breezeway. The correspondent lobbies and platform- 


access points for the Orange Line transit and commuter-rail line would b 
located in either pavilion. 
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Access to all platforms would be provided with an adequate number 
of stairs and ramps appropriate for use by the handicapped. In the pro- 
posed system, all platforms would be high, permitting direct access to all 
trains without a level change. All changes would be made at lobby level. 
No cross platform transfer would be possible. The transit platform would 
be an end-loaded island platform, 410-feet long and 30-feet wide, with an 
unattended exit to permit access to a bus plaza above. The two commuter- 
rail platforms would be center-loaded side platforms, 1040-feet long and 
20-feet wide. Further, in both alternatives there would be provisions 
in the design of the station for the necessary platforms and platform 
access for a future crosstown transit link. 


The local-street pattern in the vicinity of the station should be 
modified in coordination with the arterial street plans, The proposed 
loop permits clear and efficient vehicle access to the station. Access 
to the loop is possible from local streets (Ruggles Street and Columbus 
Avenue) as well as from the proposed Arterial Street, In the tracks- 
depressed alternatives,both Ruggles Street and the loop would be con- 
structed in coordination with the station deck. In the tracks-elevated 
alternative,the same roads would be constructed by a cut in the embankment 
with the track and platform deck above. In all alternatives, the proposed 
Regional Open Space Trail would pass through the station site to meet 
Carter Playground in the South End by means of Columbus Avenue. 


The design of the station site responds to the potential for related, 
joint development with provisions for direct pedestrian station access. 
The station should be of a character that will tie the existing communities 
with the facilities of Northeastern University in an appropriate manner. 
Its related development should provide an identifiable gateway to North- 
eastern and an interface to local community development on the adjacent 
Cleared land. To this end, column seats and footings would be provided 
where feasible for future construction. 


This intersection of the various transportation modes (Orange Line) 
rapid transit commuter rail, local bus and arterial street) that intersect 
at this point indicates an anticipated high level of use. The relation- 
ship of the station, as well as its entrances and pedestrian plaza, to 
the surroundings provides the maximum interface with one of the most 
prominent adjacent development parcel in the Southwest Corridor. 


4,.4,12, 4 Roxbury Crossing; ‘(See Figs. Iv-79 and IV-88) 


The Roxbury Crossing Station would act as a principal Orange Line 
transit station which would provide some local bus access and no commuter 
rail or AMTRAK service, It would provide service to Roxbury, and 
specifically, to Campus High School, Pedestrians would find it very 
convenient with appropriate pedestrian bridges to provide grade-separated 
crossings and access to the station. 


The station site is in an area of extensive clearance. It is an 
area of mixed commercial and residential districts as well as prominent 
existing and proposed academic facilities. It is adjacent to Campus High 
School, currently being built, and the proposed Roxbury Community College 
site. The proposed Regional Open Space Trail would pass through the 
Station site adjacent to the tracks. 


The station, as planned, would provide an at-grade lobby ina 
single pavilion. It permits pedestrian access from Tremont Street. Bus 
berths permit buses to transfer passengers without impeding the flow of 
traffic. Related commercial space, such as a newstand, have been 
incorporated in its design. 
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There is little significant difference in the functional station : 


design of the alternatives. Principally, in the tracks-depressed 
alternatives the vertical circulation provides access to the platforms 
below. In the tracks-elevated alternative the vertical circulation 
provides access to the track and platform deck above. 


In both alternatives, a pedestrian bridge crossing over the Arterial 
Street (relocated Columbus Avenue) would provide safe access from the 
station to the site of Campus High School. Access tc all platforms would 
be provided with an adequate number of stairs and ramps appropriate for 
use by the handicapped. The transit platform would be an end-loaded 
island platform, 410-feet long and 30-feet wide. 


The local street pattern in the vicinity of the station would be 
modified in coordination with the Arterial Street plans. In the tracks- 
depressed and modified-depressed alternatives, Tremont Street would be 
constructed in coordination with the station deck. In the tracks-elevated 
alternative, it would be constructed by cutting through the embankment 
with a track and platform deck above. In both alternatives the proposed 
Regional Trail would pass through the station site, in coordination with 
Street plans. 


The design of the station takes into account the potential for 
related joint development. Its relationship to Tremont Street, the 
primary shopping street in the district, provides the maximum interface 
between both. Special efforts should be made to tie the existing 
neighborhood with proposed academic facilities in order to encourage 
community continuity. 


4.4.12.5 Jackson Square Station: (See Figs. IV-81, -IvV-83 and IvV-88) 


The Jackson Square Station would be an Orange Line transit station 
providing some local bus access and no commuter rail or AMTRAK service. 
It would provide service to Roxbury and Jamaica Plain. It would be most 
useable to pedestrians. Necessary vehicle loops and bus berths, however, 
would be provided for the transfer of passengers and the holdover of 
appointed routes. 


The station site is in an area of mixed commercial and residential 
districts with some manufacturing and industry. The site is adjacent to 
the Bromley-Heath public housing project. In the depressed alternative, 
a playground deck which would be built over the station, would shield 
the housing project from rail and transit noise (especially the upper 
stories), Further, it would provide extended facilities for the Albert 
Street Playground, which is insufficient for the level of use imposed 
by the high density of the housing in the area. The proposed Regional 
Trail would follow adjacent to the tracks and pass through the station 
area with access to the playground deck, 


The station configuration is essentially a pedestrian island 
Surrounded by necessary vehicle loops and bus berths, A pedestrian 
plaza and cover, furnished by the playground deck, would be provided 
to maintain clear movement and transfer in all weather conditions. The 
station would provide an at-grade lobby in two pavilions. The major 
pavilion would permit pedestrian access from Centre Street and the 
pedestrian plaza. Related commercial space would be incorporated in 
design. The minor pavilion would permit pedestrian access from Heath 
Street and the pedestrian plaza. 


There is little significant difference in the functional station 
design of the alternatives. Principally, in the tracks-depressed 
alternatives the vertical circulation would provide access to the plat- 
forms below. In the tracks-elevated alternative, the vertical circulation 
would provide access to the track andtransit platform above, but no 
playground or acoustic deck would be provided. 


Access to the transit platform would be provided with an adequate 
number of stairs and ramps appropriate for use by the handicapped. It 
would be an island platform, 600-feet long and 30-feet wide, with access 
at each end. 


ine jlocal street jpattern in the; vicinity, of the Station would be 
modified in coordination with the proposed arterial street plans. In the 
Arterial-Street-through-Jackson-Square alternative, it would follow 
through the station site adjacent to the tracks. In the Arterial-Street- 
to-Jackson-Square alternative, it would either pass through the station 
Site adjacent to the tracks and stop at Centre Street and would connect 
directly to Columbus Avenue. In the Arterial-to-Forest Hills-Alternative, 
it would continue along the rail right-of-way. In the tracks-depressed 
alternatives, Centre and Heath Streets would be reconstructed’ in coordina- 
tion with the station. In the track-elevated alternative, the same 
street would be reconstructed by cutting through the embankment with 
the track and platform above. In all alternatives the proposed Regional 
Trail passes through the station site and provides pedestrian access to 
Ch be 


The design of the station responds to the potential for related 
joint development. The relationship of Centre Street (the primary 
shopping street in the district) to the major station lobby permits the 
maximum interface between both, with continuity of commercial space 
between the existing and proposed. 


mente oO. Boylston Street Station (see Pig. IV-85, 1V—-87 and 1V-—86) 


The Boylston Street Station would be on Orange Line Transit station 
providing some local bus access and no commuter rail or AMTRAK service. 
It would provide service to Jamaica Plain and would be applicable for 
use by pedestrians, approximately 15 spaces for short-term parking for 
Waiting autos, as well as bus berths for the transfer of passengers 
would be provided. 


The station site is located in an area of small-scale mixed 
residential and commerical districts with occasional manufacturing 
and industrial districts on the east side of the tracks. Presently, 
there are substantial temporary recreational and open-space facilities 
located adjacent to the west side of tracks. The proposed Regional 
Trail would follow adjacent to the tracks and pass through the station 
area with access to those facilities when they become permanent. A 
sufficient pedestrian plaza would provide access to an at grade lobby. 
Related commercial space could be incorporated in the station. 


There is little significant difference in the functional station 
design of the station alternatives. In the arterial east tracks-depress- 
ed alternatives, and the no-build arterial tracks-depressed alternative 
vertical circulation provides access to the platform below. In the 
tracks-elevated alternative No-build arterial alternative it provides 
access to the track and platform deck above. 


Access to the transit platform would be provided with an adequate 
number of stairs, escalators, and ramps appropriate for use by the handi- 
Capped. It would be an end-loaded island platform, 410-feet long and 
30-feet wide. 


The local street pattern in the vicinity of the station should be 
modified in coordination with the proposed arterial street plans in the 
corresponding alternatives. In the arterial-east alternatives, it would 
follow adjacent to that side of the tracks and provide vehicle access to 





the station. In the arterial no-build alternatives, the local streets 
would not be altered except for necessary station access. 
| 
In the tracks-depressed alternative, Boylston Street and Paul Gore | 
Street would be constructed in coordination with the station. In the , 
tracks-elevated alternative, the same cross streets would be constructed 4 
by means of a cut in the embankment with the track and station platform i 


above. In all alternatives the Regional Trail would pass through the 
station site. 


The design of the station would encourage some small-scale commer- 
cial development to provide vitality to the station. The relationship 
of the station lobby to Lamartine Street which is the primary shopping 
area will permit the maximum interface. 


AA Il2u wa Green is treetusota cron (see Fig. IV-88, IV-90 and IV-92) 


The Green Street Station would be an Orange Line transit station 
providing some local bus access and no commuter rail or Amtrak service. 
It would provide service to Jamaica Plain and would be very useful to 
pedestrians. It would provide approximately 15 spaces for short-term 
parking, parking for waiting autos, as well as bus berths for passenger 
transfers. 





The station site is located in an area of small-scale mixed resi- 
dential and commercial districts with occasional manufacturing and 
industrial districts adjacent to the tracks. One of such districts)- tne 
Boston Gas site, is currently under study for modification and use as 
Southwest II High School. The proposed high school and playfields would 
be located between McBride Street and Green Street abutting the east 
Side of the tracks. Further, the proposed Regional Trail would follow 
adjacent to the tracks, and it would provide pedestrian access from the 
station to these facilities. 
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A pedestrian plaza would provide access to an at grade lobby. 
Related commercial space could be incorporated with the station, in the 


future. 


There is little significant difference in the functional station 
design of the station alternative, In the Arterial East track-depressed 
alternative, and the No-Build Arterial track-depressed alternative, 
vehicle circulation provides access to the transit platform below. 

In the tracks-elevated, No-Build alternative, it provides access to the 
track and transit station platform above. 


Access to the transit platform would be provided with an adequate 
number of stairs, escalators, and ramps appropriate for use by the handi- 
Capped. It would be an end loaded island platform, 410-feet long. 


__ The local street pattern in the vicinity of the station should be 
modified in coordination with the proposed Arterial Street plans in the 
corresponding alternatives. In the Arterial East alternatives it would 
follow adjacent to that side of the tracks and provide direct vehicle 
access to the station. In the Arterial No-Build alternatives, the local 
streets would not be modified beyond that necessary for the vehicle 
loop which provides access to the station. 





In the tracks-depressed alternatives, Gordon Street and Green Street 
would be reconstructed in coordination with the station. In the tracks- 
elevated alternative, the same cross streets would be reconstructed ina 
cut through the embankment withthe track and station platform above. 

In all alternatives the Regional Trail would pass through the Station 
Site. 


The design of the station would encourage some small-scale commer- 
cial development to provide vitality to the station. The relationship 
of Green Street, the primary adjacent shopping street to the station 
should permit the maximum interface between both. 


4.4.12.8 Forest Hills (see Fig. IV-95 and IvV-96) 


The Forest Hills Station would serve as a major transportation 
modal-change facility providing walk-in service to Jamaica Plain and 
northern Roslindale. It would replace the existing station and would 
provide convenient and efficient passage between commuter rail, Orange 
Line and Arborway Green Line transit, local bus, taxi and automobile 
service. 


Particular emphasis has been placed on the facility as a major 
local bus terminus serving districts to the south and west. The station 
Site is located in an area of mixed residential and commercial districts, 
and has many transportation facilities. 


Arnold Arboretum, Forest Hills Cemetery, and Franklin Park are 
major regional open-space facilities in the vicinity of the station. 
Transportation facilities such as the existing Orange and Green transit 
lines as well as the Arborway, a major vehicle grade-separated overpass, 
criss-cross the station site. The Arborway Overpass links the Arboretun 
with Franklin Park for vehicle traffic. It replaced a former ground-level 
pedestrian connector. 


The proposed Regional Trail would follow adjacent to the tracks 
meeting Forest Hills at the station lobby, providing to pedestrian and 
bicycle access. 


The configuration of the complex is essentially a pedestrian island 
with a vehicle access on its perimeter. Ramps for automobile level 
changes are provided at the out-of-town southern end of the complex. 


The Station is a complex of station platforms and lobby space, 
structured parking, bus berth, and related commercial development. 


It would extend 1700 feet adjacent to both relocated Washington 
Street and Hyde Park Avenue at each end, a two way connector (relocated 
Morton and Walk Hill Streets) have been provided to permit traffic to 
flow around the complex in a continuous loop, It would be a major 
bus terminus: with transfer and lay-over capabilities for various routes. 
Waiting vehicles would be accommodated on the perimeter of the pedestrian 
island. Buses would be provided with a special berth for the transfer 
of passengers, and the layover of appointed bus routes. The berths would 
be provided with sufficient cover to maintain a high level of service in 
all weather conditions. 


There is little significant difference in the functional station 
design alternatives. Principally, in the tracks-depressed alternatives 
the vertical circulation provides access from the lobby and bus concourse 


deck for 500 cars on a single floor covering the complex. Related com- 
mercial development would be provided in the lobby at the Hyde Park 


Avenue level. 


The proposed parking decks for both of the alternatives provide 
for the parking of a minimum number of cars. If the Orange Line is not 
extended and Forest Hills becomes the last station on the line, additiona 
space could be provided later for an additional 1,000 vehicles. This 
could be accomplished with two decks which would cover the entire com- 


plex. 


level to the platforms below. The same alternatives provide a parking | 
if 


<< ae 


The station lobby is: located on the in-town northern end of complex. 
In both alternatives access from the Washington Street side is at grade. 
In the tracks-depressed alternative access from the Hyde Park Avenue side 
is provided by a grade separated pedestrian bridge at one level above : 
grade crossing Hyde Park Avenue. All platforms provide stairs and ramps 
for use by the handicapped. In the proposed system all platforms would 
be high, permitting direct access to all trains without a level change. 
All transfers would be made at lobby levels. No cross platform transfer 
would be possible. The transit platform would be an end-loaded center 
platform, 440- feet long and 30-feét wide. The two Commuter-Rail platforms 
would be end-loaded side platforms, 1040-feet long and 20-feet wide. 
The Green Line Station would consist of an off-street loop, layover 
tracks and storage facilities. 


The local» street pattern in the vicinity of the station would spe 
modified in coordination with the pedestrian island and vehicle loop. 
Further, it would be modified to coordinate the arterial street if the 
street is built in the future. Access to the loop would be from local 
streets as well as) thesarterial, if. built. In» the tracks-depresged 
alternatives the two-way connectors at either end of the station complex 
would be constructed in coordination with the station deck. In the 
tracks-elevated alternatives, the same roads would be constructed by a 
cut in the embankment with the track and platform deck above. 


The design of the station complex has incorporated related joint 
commercial development and is sympathetic to the potential for these 
developments on adjacent sites. The station and its corresponding 
commercial development should be of a character that will tie existing 
commercial development to the entire complex. The intersection of the 
various transportation modes (Orange Line and Green Line transit, Commuter 
Rail, local bus and possible Arterial Street) that intersect at this 
Point, indicates an anticipated high level of use. The station as de- 
signed would be appropriate to such use. 


Aras Other Alternatives Studied 


A complete set of alternatives (as well as options within those alterna- 
tives) was analysed during the study process. As a result, of preliminary 
analysis and after community review, certain alternatives were carried to a 
level of detail necessary for reasoned choices. For these alternatives, impact 
analysis was generated only to that degree considered adequate for decision- 
making purposes. Other major alternatives studied include: 


4.5.1 Improvements to Washington Street Elevated 


Structural analysis conducted in 1973 revealed that the entire 4.3-mile 
length of the structure was in urgent need of repair and painting. The structure 
paar 1s more than 70 years old received its last major painting in the early 

Ss. 


The nature of the repairs, begun in 1973 and currently underway, included 


x inforcing of structural components and connections, painting and general 
Maintenance. In all, 2.6 million dollars was programmed for the structural 
meeabilitation completed in 1974. In addition, a 2.4 million dollar painting 
contract was funded and is currently underway with completion scheduled for 
December 1976. Station rehabilitation is also being undertaken at a cost of 
1.5 million dollars. A track-realignment project, south of Dudley Station is 
@eeng considered in order to provide better curvature needed to accommodate 


longer cars and to permit street improvements below. The realignment cost is 
set at $600,000. 
é 





The repairs already undertaken as well as others programmed for the near 
future should provide for the integrity of the structure for up) to. Loe years, 


Measures which would reduce the noise and vibration levels of the elevated 
Hine, though possible to construct, have minimum influence on the environmental 
System. Noise attenuation devices attached to the lateral and underside of the 
structure, would cause reductions in noise levels along Washington Street 
(10-15dB), and virtually no reduction in noise levels above track grade. Struc- 
tural complications, however, are inherent in this system due to the additional 
weight of the noise barriers, compounded by increased ability to attract snow 
and wind loadings. Additionally, the environmental price to pay for this reduc- 
tion in noise is loss of sunlight. Sunlight is already a scarce commodity on 
Washington Street due to the elevated structure. 


Noise and vibration can also be reduced (5-10 dB) through the use of con- 
tinuously welded rail, resilient fasteners and a continued maintenance program 
of wheel truing and rail grinding. The installation of continuously welded rail 
and resilient fasteners, however, is not considered feasible while simultaneously 
Maintaining Orange-Line operations uninterrupted. Additional stresses would also 
Bevintroduced in the "EL" structure. 


A comparison of the primary parameters for consideration of this alterna- 
tive is shown below: 


Benefits Disbenefits 


Lower noise level by 15-25 dB at street Noise levels above track grade not 


level reduced 
Increased structural integrity Further decreases in sunlight 
Reduced corrosion and "rust drop" Major structural modifications required 
for extended use would necessitate 
Replacement service would not be a interrupted Orange-Line Service 
requirement if existing station spacing 
is adequate Construction impacts: 
-rust scrapings 
Entire Penn Central right-of-way would “paint spatter and odor 
be provided for intercity and commuter -traffic disruption 
rails -interrupted Orange-Line Service 


-increased noise 
-material hauling 


Increased structural loads and there- 
fore reinforcement and new structure 
drainage system required due to noise 
barriers 


Benefits 


Disbenefits 


Back Bay and South Cove areas would 
not be served by rapid transit. Ther 
would be no direct connection from 
AMTRAK and Commuter rail to the Orang 
Line downtown distribution system. 


; 

| 

Does not provide for direct connection > 
h 


from Amtrak and Commuter rail to Nort 
Station area 


Reduces viability of developing land 
cleared. for I-95, south 


Cove tunnel would not be utilized 


13.3 million dollars. existing, souem | 


i 
Continued use of portal would preclude 
planned expansion of Tufts N.E. Medical 


Center and new housing in South Cove © 











| 
| 


Urban Renewal Center. Existing vibra- 
tions would continue to impact Medical 


Center Laboratory. 


Frequent local South End service on 
Washington Street (stops every 2 to 3 
blocks) would not be feasible due to 
elevated line. 


~ 


& 25 t=. 43 


Redevelopment of land and structures 

on Washington Street remains difficult 
4 

Less incentive to provide major service 

improvements to transit dependent q 

Roxbury/Dorchester/Mattapan ' 


No improvements (noise reduction) to ; 
Penn Central Mainline railroad align- 
ment would accrue as a part of transit 
project 


* 
Reconstruction of the Penn-Central 
Mainline embankment still required. 4 
4.5.2 Subway under Washington/Shawmut : 
Reconstruction of the Orange Line in a subway basically in the vicinity 
of its current alignment was studied in detail with factors as indicated below: : 


Benefits 


Removal of Orange Line Elevated 

-eliminate major source of noise 

-eliminate major source of vibrations 

-eliminate blighting influence of 
structure 

-improve traffic operations and 
safety on Washington Street 


Disbenefits 


Construction impacts 

-cut-and-cover south of Dudley 

-all material entering and leaving site 
must be hauled through communities by 
verei bled | 
-property takings 
mer atiicrdisrnupteron 

-estimated cost $370,000,000 

-temporary noise impacts 


Benefits 


Replacement service would not be a 
requirement if existing station spacing 
is adequate 


Entire Penn 
be provided 
rail 


Central right-of-way could 
for intercity and commuter 


Reduced running times for Orange Line 
transit 


Lower operating and maintenance costs 
($2 million/yr. less) of subway compared 
to elevated 


Detailed engineering studies are presented in the Appendix. 


Disbenefits 


Operational deficiencies 
-under-and-over station at Dudley 
-separation of inbound from outbound 
transit north of Dudley Station 


Back Bay and South Cove areas would not 
be served by rapid transit. There would 
be no direct connection from AMTRAK and 
commuter rail to the Orange Line down- 
town distribution system 


Reduces viability of developing land 
cleared for I-95 south 


Alternative does not create a signifi- 
cantly expanded ridership market 
compared to project cost 


Lower user benefit for subway as 
compared to relocation of Orange Line 
toeP. .CiCorridor s($3 “mr ltonAvr . 
travel time savings vs. $4.8 million/yr) 


Reconstruction of Penn-Central Mainline 
embankment still required for AMTRAK. 


In addition, vanrore 


mation relating to ridership, user benefit and operating costs is contained in 


Section «4/4 6L04. 


All of the subway alternatives would connect to the new South Cove tunnel 


and station. 
South Cove to Dudley 


e Twin shield-driven, 


These alternatives included: 


Single-track tunnels under Shawmut Avenue. 


@e Shield-driven, singel-track tunnels under Washington Street and Shawmut 


Avenue ("one-way pair"). 


@ Cut-and-Cover subway under Shawmut Avenue. 


-Side-by-Side 
-Under-and-Over 


e Single shield driven, twin-track tunnel under Washington or Shawmut. 


Dudley to Forest Hills 


@® Twin-shield driven, single-track tunnels under Washington Street. 


@® Single-shield driven, twin-track tunnel under Washington Street. 


@® Cut-and-Cover subway under Washington Street. 


4.5.2.1 


Subway Route Description 


The engineering feasibility of constructing an underground rapid- 
transit facility, while maintaining the existing Orange Line in operation, 
was studied for the construction methods and alignments listed above. 


A refined alternative was selected which basically splits inbound 
and outbound transit service between East Berkeley Street and the general 
vicinity of Dudley Square. Both Washington Street and Shawmut Avenue are 
utilized to accomplish this. South of Dudley inbound and outbound Orange 
Line would be in the same basic alignment under Washington Street. The 
initial portion of the route would consist of twin shield-driven singleé= 
track tunnels (Fig. IV-99, Detail A). A station is proposed at East 
Berkeley Street, the narrow width of Shawmut Avenue precludes tunneling of 
two separate tunnels without incurring extensive underpinning for all 
abutting properties on both sides of the street. (Fig. IV-99, Detail B) 








An alternative of twin track, cut-and-cover double box construction 
was also studied for this segment. This form of construction would require 
that the street would be completely disrupted from curb to curb, and would : 
also entail extensive utility relocations (Fig. IV-99, Detail C). Further- 
more, station layouts for side and center platform arrangements would only 
be feasible if the entire street width (from building line to building 
line) were disrupted, and platform widths less than desirable would have 
to be adopted. 


Twin-track single-shield construction was also studied for this | 
line segment. This option, though less threatening to the building founda- 
tions along Shawmut Avenue, would require property taking at stations. 


For these reasons, the most feasible alternative is to tunnel under 
Shawmut Avenue using a single shield-driven tunnel (Fig. IV-99, Detail D) 
outbound to Roxbury Street where Shawmut Avenue ends (at Dudley Square) 
and locate the inbound track on Washington Street (Fig. IV-99, Detail E). 


The two tracks would, then come together at Roxbury Street and 
Shawmut Avenue where the Dudley Square station would be relocated. 


South Dudley Square, the route alignment would continue along 
Washington Street in an over-and-under double-box cut-and-cover arrange- 
ment because of the narrow curb-to-curb width of Washington Street in this 
reach (Fig. IV-99, Detail F). The over-and-under double-box arrangement 
would continue to Marcella Street at which point Washington Street widens 
out sufficiently to permit a twin-track box arrangement side-by-side. 

The side-by-side arrangement would continue to the end of Washington 
Street. A new Forest Hills station would be constructed below grade south 
of the point where the Arborway crosses the present elevated Orange Line. 
At this location the relocated route centerline would be shifted west of 
the present trackage. South of the Forest Hills Station a turnaround and 
switchback track could be utilized to connect the station to the present 
storage yard and shop area located at or above street grade. Provisions 
can also be made at this point to extend the route trackage southward, / 
coming up to the grade of the existing Penn Central embankment. 


A shield driven tunnel along Washington Street south of Dudley is 
considered undesirable due to the inability of the existing elevated ' 
Orange Line to withstand the potential settlement which generally accom- ~ 
panies this form of construction. 


4.5.2.2 Ridership, User Benefit and Operating Costs i 


Ridership projections reveal that this alternative does not create 
an expanded market area of patrons as successfully as the Orange Line ; 
relocation alternative. When compared to the "no build" expected to board 
the subway in 1980. The expenditure necessary to attract these riders r 
would be approximately $370,000,000. User benefits, derived from travel 
time saved, would accrue to the subway alternative at the rate of $3.4 


. . . . : 
million per year compared to $4.8 million per year for the relocated : 
Orange Line. 3 

t 


Operating and maintenance costs, however, would be lower by about 
$2 million per year when compared to the no-build case. The alternative 
does not provide the close station spacing of the street level facility 
as requested at South End residents for Washington Street. 


4.5.3 Arterial Street Decked over Rail/Transit(in the Depressed Alterna- 
tive) (Roxbury Crossing to Jackson Square) 


Beacang OL tlhe Arterial Street directly over the rail/transit racilities; 
between Roxbury Crossing and Jackson Square, for the prime purpose of containing 
noise and increasing land parcels available for the Roxbury Community College 
site was investigated. This option proves to be undesirable due to several 
factors which include close proximity of Jackson Square and Roxbury Crossing 
Stations and the Crossing of Stoney Brook Culvert. 


Due to the location of Stoney Brook in this area, large scale building 
construction is not contemplated on the land under existing Columbus Avenue. 
Therefore, the increase in parcel size made possible by a potential decked 
arterial, could not be used. A buffer zone or open space would, however, be 
feasible. The cost of the arterial street construction over the rail/transit 
increases substantially due to the structural deck required. In addition, the 
tunnel thereby created would be unable to allow passage of diesel powered loco- 
motives without extensive ventilation. 


With the rail-transit portion of the project depressed and Stoney Brook 
Culvert crossing that depression, station access would ideally be provided at 
existing street level. The cleared land in this segment is to the east of the 
Penn Central, therefore, dictating that the street should be built on the east 
Side instead of over the transit. The close proximity of the Roxbury Crossing 
and Jackson Square stations, as well as the factors mentioned above, require 
that any decked street alternative curve sharply to align over the rails and 
curve back again to by-pass the transit stations and thus allow station access 
at existing street level. 


Partial decking of two lanes on the east isde of the alignment was also 
studied for the purpose of improving roadway geometry but found undesirable from 
a noise-impact standpoint in that it would serve to direct the sound westward, 
toward Parker Hill and the adjoining Bromley-Heath housing project. 


Lowering the station entrances and mezzanines to improve street geometery 
would involve a further depression of the rail/transit facility, and the Stoney 
Brook Culvert by approximately 12 feet. 


A longitudinal splitting of the street (northbound and southbound) with 
stations provided in the median would involve additional land takings to the 
west of Roxbury Crossing and Jackson Square Stations and would hamper joint 
development potential. 


Although decking of the depressed rail/transit with the arterial street 
appears to be not practical, it should be pointed out that at Mission Hill and 
Bromley-Heath Housing Projects, structural decking for noise shielding purpose 
is proposed. Light structural decks over a short longitudinal distance are also 
feasible at station areas for the purpose of joint development and open space 
uses. 


455.4, Arterial Segment# 3 (Jackson Square to Forest Hills) 
West of Depressed Rail 


The combination of an arterial street located to the west of a depressed 
rail/transit facility does not provide many benefits to the area between Jackson 
Square and Forest Hills. Other alternatives studied present more benefits to 
this segment. 


In general, the right-of-way required for arterial configurations located 
to the west of the Penn Central does not directly serve the larger industrial 
parcels located to the east thereby making those parcels less attractive for 


continued use or redevelopment. In fact, such as alignment would impact existing) 


cleared land parcels, located to the west, in a manner which rendersthem less 
useable for residential-related or open-space development. The Arterial-West 
scheme would place the open space and playfields adjacent to the new street 
thereby presenting more hazard to children than the Arterial-East scheme. In 
addition, the street would be closer to a larger number of houses which are 
located on the westerly side of the railroad. While there are some houses on 
the east, there is a predominance of industrial buildings which would not be 
affected by the proximity of the arterial street and which would benefit from 
improved access. 


Under the Arterial-West alternative approximately 62 percent of the 
arterial's western boundary touches or is near residential land uses. Under the 
Arterial-East alternative approximately 25 percent of the arterial's eastern 
boundary touches or is near residential land uses. 


With regard to geometric design, this arterial configuration is also less 
desirable since it must cross over from east to west of the depressed Penn 
Central in the vicinity of Atherton Street, just south of Jackson Square, then 
back to the east side just north of Forest Hills. In an effort to reduce the 
length and depth of the bridge structures required for the crossovers (thereby 
also minimizing the depth of rail depression) reverse curvature would have to be 
introduced to the street geometry. 


In general, existing ground is at higher elevations on the western side of 


the Penn Central embankment. Therefore, any rail depression located to the e@St- 


would be at a lower final elevation when compared to a westerly alignment. If 
the ground water in this area is at a constant elevation, an easterly rail 
depression would be more costly to build since it would have to be built deeper 
in the ground water. 


4.5.5 Orange Line in Tunnel from Back Bay Station to Camden Street 


The feasibility of continuing the Orange Line tunnel alternative (SC-2) to 
the south of Back Bay station was investigated. An evaluation was made regard- 
ing the reduction in noise levels expected for such an undertaking as well as 
its construction implications. 


4.5. 5¢CDrConstructiony cons 1derations 


In this option, the Orange Line would be placed in a twin concrete 
box structure approximately 20 to 21 feet below present rail grade. The 
structure would be built on the eastern edge of the present 66-foot wide 
right-of-way, leaving the present two westerly tracks for commuter rail 
and AMTRAK operations. The eastern side of the right-of-way has been 


selected for the tunnel structure way line. However, the eastern abutments 


of all street and foot bridges would have to be underpinned. 


In the vicinity of Massachusetts Avenue the Orange Line alignment 
would cross over to the western side to join a proposed station located 
between Massachusetts Avenue and Gainsborough Street on the western side 
of the existing right-of-way. 


Immediately south of Massachusetts Avenue station, which will be of 


the center platform type, the track alignment remains adjacent to the 
western right-of-way and rises to grade by means of a "U" shaped open-cut 
structure. Track alignment in the vicinity of Massachusetts Avenue would 
require the rebuilding of the western abutment and deck of this street 
crossing, as well as the taking of a building on the north west corner. 






If the Penn Central is to remain operative during construction 
within the alignment, the tunnel structure itself can Only ie DULL pe Lil 
the narrow 66-foot right-of-way, by leaving the sheet-pile excavation 
Supports in place and pouring the concrete side walls against the piling. 
This method permits narrowing of the construction trench which enables use 
Of* two tracks uninterrupted. In addition to the steel sheet piling left 
in place, part of the bracing system will also have to be incorporated in 
the transit tunnel structure. 


Incorporating these techniques, the clearance from the centerline 
of the closest operative rail to the sheet piling line is only 8 - 1/2 feet 
which is marginally acceptable. A greater side clearance would require 
that the twin-box structure be shifted partially into Claremont Street. 
4.5.5.2 Noise Considerations 


See Section 5.5. 


4.5.6 Depressed and. Covered Rail/Transit in South End (Back Bay Station 
to Camden Street) (See Fig. IV-100, IV-101) 








The existing rail depressicn between Back Bay Station and Camden Street is 
presently between 8 and 20 feet below adjacent street grades, with the present 
track grade rising toward the south. [In the St. Botolph neighborhood, 7 houses 
have first-floor windows which face directly into the western side of the track 
Ibed. Existing peak noise levels caused by diesel locomotives currently exceed 
110 decibels (dB). 










| One alternative considered incorporates depression of 
Wtransit facility and decking it over with a structure which 
to filter through. The depressed structure would cover the 


jway but still allow light to the first floor windows of the 


the entire rail/ 
allows diesel smoke 
five-track right-of- 
row houses. 


Noise considerations for this alternative is presented in Section 5.5. 
4.5.6.1 Construction Considerations 


In this option the Orange Line would be located on the western side 
of the right-of-way with AMTRAK and Commuter Rial (Railroad) retaining 3 
tracks along the east. It is desired to place a noise suppressing struc- 
ture over and around the proposed depressed five-track right-of-way, while 
providing a 17' - 9" structure clearance for the Railroad and not having 
the cover structure obstruct the window sill level of the houses mentioned 
above. These criteria can be satisfied by lowering the present track grade 
by approximately 9 feet in the vicinity of Massachusetts Avenue. Provi- 
sionally, this depth of cut has been maintained throughout the reach. 





The 9-foot track depression requires that all houses on the western 
right-of-way line be supported. The support of these houses has been inte- 
grated with the support of the excavation cut by use of tied-back slurry 
walls. The walls would be excavated in 8-to-12-foot-long alternating sec- 
tions on both sides of the proposed deepened cut. Initially, the west wall 
would be built, permitting the use of the two easterly tracks for railroad 
|? operations. In this case, the eastern most track, which is currently in 
disrepair, would have to be rehabilitated. 


The deepening of the right-of-way would proceed in two stages, with 
the eastern half deepened first. The eastern face of the first-stage 
excavation would be supported by a steel-sheet pile wall, cross braced to 
the western slurry wall as excavation proceeded. 


At the bottom of the excavation a track drainage system would be 
installed, topped by a substantial reinforced concrete base slab to resist 
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uplift pressures. After the first half of the deepening has been completed 
the second or easterly part can proceed. 


Since the slurry walls are 30 inches wide, a 3-foot strip of prop-~ ™% 
erty to the east of the eastern right-of-way would have to be acquired | 
permanently. For the main part, this taking is confined to the bed) of | 
Claremont Street which adjoins the western right of-way line. Exceptions 
to this are the two building properties on either side of Massachusetts 
Avenue which will have to be acquired and demolished. | 


In addition, a 3-foot segment of Titus Sparrow Park would have to 
be acquired. This park is currently under construction. As such, it 
does not yet qualify as a 4(f) property. A request has been made of the 
City of Boston through its Redevelopment Authority for a 4-foot (plus 
construction) easement. 


Rail) Service Continued in Penn, Central Corridor During Constructions 


4. Sih 


The implications of continuing railroad. service in, all alternatives 
during construction was analyzed and discussed at several public meetings 
with commuter rail riders and residents of the project areas “Because of 
the high cost, disruption to allirailroad service, and schedules caused yby 
construction process delays, and the prolongation of the construction 
period, these alternatives were rejected. Instead, it is proposed that 
rail service be temporarily diverted to the Midland Division or substituted 
by bus service in the manner described in Section 6.2.9.1. The problems 
associated with the continuance of rail service by means other than 
diversion of service to Midland Division are described in detail below. 


4.5.1.1 DepressedesAteriatives 


Two options were investigated. Option A: partial excavation of 
the present embankment while maintaining rail service on that portion of 
the railroad embankment that temporarily stays up. Option B: shifting 
railroad service to a temporary trestle constructed on that land scheduled 
to be used for Arterial Street purposes. 


Operating the railroad on an adjacent temporary track at street 
level would be dangerous even though lights and gates were provided. In 
addition, existing utilities are at shallow depth and could not withstand 
rail traffic loadings. At crossings, these utilities would possibly 
rupture. From a safety point of view alone, this choice was eliminated 
from further consideration. 


Under "Option A", it would be necessary to drive -a continuous wall 
of steel sheeting between the existing two center tracks. The sheeting 
would be of sufficient length to both support the present railroad embank- 
ment and permit partial excavation of the transit depression. Since the 
depression goes below the present groundwater table, extensive shoring and 
Support of the sheeting is required so as to preserve the integrity of the 
embankment. Careful monitoring of the sheeting and shoring would be 
necessary during dewatering of the depression as this is the time when soil 
conditions are most subject to movement. Any movement would seriously 
endanger the embankment's capability to safely carry trains. 


At all cross streets temporary bridges would be required to cross 


the first-stage excavation of the depression so that vehicular traffic 
remains undisturbed. 


Construction staging of this sort would require that large pieces 
of construction equipment would have to work immediately adjacent to an 
Operating railroad track. Construction equipment within 12 feet of a track 
(which will be necessary under this option) fouls the track and under 
railroad regulations, precludes passage of a train. Such a train cannot 
pass until such time as the construction equipment is moved away from the 
active track. This difficulty will cause the slowing of railroad trains 
to a restricted speed through the construction area as well as lengthen 
the construction time. 


___ Upon completion of the first longitudinal depressed section of the 
facility, train traffic could be diverted to the depression and the process 
repeated for removing the remaining half of the embankment. 


Such a construction staging program would add extensive time periods 
and extra cost to the total project as well as cause passenger railroad 
delays due to slower operating speeds. In addition, construction impacts 
would be more severe. Substantial problems relative to maintaining safe 
train operations and safe working conditions render this option marginally 
feasible. 


“Option B™, which would utilize the construction of a temporary 
two-track trestle for interim commuter rail operations, is the more viable 
option. 


The construction of a temporary trestle would occupy the space 
presently intended for Arterial Street purposes. While such an option 
provides for safe train operations and safe working conditions, it also 
materially adds to the length of the total construction program. The 
temporary trestle would have to be constructed to accept diverted rail 
traffic during construction, then completely dismantled before the proposed 
arterial street can be built. 


With either of the foregoing options, the constraints of construct- 
ing a new facility within the confines of Back Bay Station remains diffi- 
cult. It presently appears likely that no more than one track could be 
Maintained active in Back Bay Station area - and this track would require 
continual shifting to accommodate construction procedures. It is highly 
likely that Back Bay Station schedules, therefore, would have to be revised 
to fit into a single track operation. Patrons using Back Bay Station under 
such conditions would likely be subject to delays and would suffer ‘incon- 
veniences due to construction prcsedures. 


Alternatives to continuing all service at Back Bay during the con- 
struction period include a partial deversion of at least AMTRAK service 
and deadhead runs.» (empty trains in counter-peak direction) to the Penn 
Central Midland Division. This alternative would relieve the demand for 
the single track through Back Bay, the point of greatest construction. 
This would provide a single track in the peak direction with a probable 
capacity of a 10 minute headway, or 6 trains/hour. Some alternate routing 
Of trains in a "non stop" to South Station mode is also possible, though 
this would reduce the service alternatives for Back Bay baund riders while 
increasing the ease of travel for South Station bound passengers. 


The preliminary estimated cost for a temporary 2 track trestle is 
$53,260,000 plus 30 percent for engineering and contingencies. 


4.5.7.2 Embankment Alternatives 


The raising of the present railroad embankment, while maintaining 
active: rail operations on 2 tracks, can be accomplished in a reasonable 
manner for those areas between existing bridges that overpass streets. 
The difficulty comes about when 2 active tracks must be maintained on the 
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present bridge structure while the remaining half of the bridge is demol- 
ished to permit construction of the new-higher, wider and longer span 
bridge. 


To accomplish such an operation would necessitate the driving of 
steel sheet piling adjacent to the 2 active tracks for a length in excess 
of the length of the proposed new rail/transit bridge. However, at the 
immediate existing bridge site it would not be possible to drive steel 
sheeting down through the present granite abutment to facilitate removal. 
Rather, the existing granite blocks would have to be carefully removed 
and the remaining portion of the abutment shored and braced in an effort | 
to protect its structural integrity. Undoubtedly this would be a time if 
consuming process and provide a less than desirable construction area for 
the first half of the new rail/transit bridge. 





Should such a scheme be ultimately deemed desirable, an extensive 
evaluation of the condition of the existing railroad bridge will be 
necessary. It is not presently known whether or not the present steel 
spans are so constructed as to lend themselves to longitudinal separation 
of the midpoint. A total examination of the original steel design together 
with an analysis of present steel condition is required. Considering the 
age of the existing railroad bridges, their present condition may very 
well preclude partial dismantling to permit new staged construction. 
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A second option which is feasible for the embanked alternatives is 
the temporary 2 track trestle system which was described earlier. 


<° EE ee 


4.6 Relationship to Other Projects 


Several other projects are under discussion for the Southwest Corridor, 
areas within the City of Boston, as well as suburban communities. A descrip- : 
tion and consideration of each is included below. The projects which are cur- ‘ 
rently included in the Unified Work Program for the Boston Region, or are in ‘ 
design or construction are: i 


4.6.1 The Proposed Improvements to the Needham Branch Railroad 


The proposed improvements to the Needham Branch railroad may take the form 
of new improved railroad commuter service or extension to the Orange Line tran- 
sit system to Needham and route 128 respectively. Should the new service be 
commuter rail, the opportunity to negotiate an easy transfer to the Orange Line 
at Forest Hills will be provided as well as affecting an Orange Line 
transfer for continuation of an inner-city trip. Should the Needham Branch 
be converted to Orange Line service the capability will newly be provided for a 
single line trip from Route 128 Needham, to and through the City of Boston and on 
to the Oak Grove station on the recent Orange Line North extension at the Malden- 
Melrose Town Line. Heretofore, such a trip has neverbeen possible. A transfer 
to the Green Line will be possible under all alternatives at Forest Hills. 
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The South Cove-Forest Hills project and its relationship to the decision 
making process for the West Roxbury/Needham project beyond Forest Hills can be 
addressed in four areas: 1) consistency with environmental requirements; 

2) consistency with Federal capital programming requirements; 3) consistency with 


State capital programming requirements; and 4) consistency with design of the 
Forest Hills Station. 


These four areas are discussed below. However, it is worthwhile to briefly 
review the analysis documented in the Environmental Impact Statement towards the 
timing of the Needham Branch project decision. First of all, in the section on 
Analysis of Alternatives (section 4.3.2), the E.I.S. examines the proposed con- 
figuration - two rapid transit tracks and three railroad tracks - for its com- 
patibility with four separate planning scenarios. 
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The proposed configuration and its alternatives were examined both with 
the assumption that rapid transit would be extended through Roslindale and 


West Roxbury, and with the assumption that it would not be extended. Further, 


the proposed project was examined with the assumption that the commuter rail 


ridership would expand only modestly, and with the assumption it would expand 


tremendously. 


This exercise, as included in the report, concluded that three rail tracks 
were desirable in the most modest assumption about the future of commuter rail 
(i.e., low ridership, rapid transit service to Needham), and fully adequate in 
the highest assumption about the future of commuter rail service (i.e., major 
increases on all lines, with CRR service to Needham). The reader is referred 
to pages 4-16 to -21 for this analysis. 


Based on this compatibility with either Needham decision, the Massachusetts 
Executive Office of Transportation and Construction has stated its intention to 
undertake at least a reconstruction of a two-track rail roadbed on the Needham 
Branch during the period of rail service disruption. The decision as to the 
timing and scale of further upgrading of service on that Branch will be made 
at the conclusion of the Roslindale/West Roxbury/Needham Transit Improvements 
Study, and as part of the revised capital plan for the Authority, called the 
"Program for Mass Transportation". 


The implications of making these two decisions in a staged rathed than 
Simultaneous manner are discussed below. 


is Consistency with Environmental Reguirements 


Under present interpretation of environmental requirements, every 
proposed transit project must be evaluated for its impacts in and of 
itself. That is to say, in the justification of a given transit project, 
you cannot assume the existence of a second project which has not as yet 
cleared the environmental impact statement process. By way of an example 
to clariy this concept, the MBTA has proposed a major transit facility 
in the Alewife Brook area of Cambridge. In order to minimize the negative 
impacts of auto vehicle congestion gaining access to the Alewife facility, 
the Department of Public Works plans to build a roadway ramp system in 
the area. However, the transit E.I.S. could not assume that the second 
project - the highway ramp project -. would be in existence at the time 
of opening of the transit station. The transit line had to be documented 
in terms of its impacts in and of itself, without assuming the existence 
of a second project which might m’tigate the environmental disruption of 
the proposed project. 


Thus, even if the Roslindale/West Roxbury/Needham study were completed 
today, the South Cove-Forest Hills E.I.S. would have to take the same form 
as presented in the July hearing. It would not be able to assume any 
particular Needham facility, but rather show its compatibility with either 
of the main options for service in the Roslindale/West Roxbury/Needham cor- 
ridor. 


In as much as the proposed Southwest Corridor Project is a self- 
sustaining project which protects all options for the Needham Branch as 
well, no environmental inconsistency exists. 


2. Consistency with Federal Capital Programming Requirements 


In a major policy development in the fall of 1975, the Urban Mass 
Transportation Administration announced the adoption of a policy towards 
investment in major "fixed-guideway" projects (such as rapid transit or 







‘tommuter rail facilities). In that policy, it was stated that while 

long term planning should examine total systems, projects being submitted 
for capital funding must be broken down into separately implementable sub 
projects, called useable segments. These projects must, according to 
this policy, be justifable in and of themselves, without the assumption 
of further major capital investment. In the replacement of the Washington) 
Street elevated to Forest Hills, the "useable segment" in the case of 
this project is”the’ facility to Forest Hillis: This project musueme 
justified on its own merits before the Roslindale/West Roxbury/Needham 
project can be considered, according to Federal funding policy. 





It should be noted that the UMTA policy of incremental justification 
of staged implementation of major projects is similar in form to the 
environmental requirements noted above. However, they are in fact two 
separate issues: one related to the National Environmental Policy Act; 
and the other related to capital programming requirements based on the 
principle of marginal economic analysis. Both criteria are satisfied 
in the Southwest Corridor Project - South Cove to Forest Hills. 


3. Consistency with State Capital Programming Requirements 


It is a hard fact that the Commonwealth of Massachusetts could not 
implement all desirable projects at once, and in fact must stage the im- 
provements over time. (This is the process of Capital Programming.) The 
decision concerning the choice of mode for the Roslindale/West Roxbury/ 
Needham corridor will, of necessity, be influenced by the cost of other 
major capital projects, including the South Cove-Forest Hills project. 
The final project costs of the South Cove-Forest Hills project (as well 
as other major transit projects) are’ a critical input to thateeapiear 
budgeting process. For programming purposes, the decision on definition 
and timing of rail transportation improvements to Roslindale, West Rox- 
bury and Needham has been placed by the State in the content of the 
"Revised Program for Mass Transportation," the required long term capital 
budget for Mass Transportation. A draft of the document will be circu- 
lated in late 1976 or early 1977. 


4. “'CONSUSteEncy WLtlY Desi gnvOre lie FOLeCStC HL) Lagat de len 


The proposed design for the joint facility is consistent with both 
major options for Roslindale/West Roxbury/Needham rail service. The 
design of the Forest Hills station area has been programmed with aware- 
ness of the need for flexibility in the evolution of service improvement. 
Specifically, the project has rejected design alternatives which would 
rule out direct connection to the Needham line R-O-W for either mode. 
Rather, the proposed design solution calls for the rapid transit “tail 
tracks" to veer onto the Needham Branch alignment, with sufficient 
horizontal clearance for two commuter rail tracks to parallel them. These 
four tracks would be utilized in either case because of the need to have 
a small amount of rapid transit car storage in this location for "short 
turn-back" service from Forest Hills or for full end-of-line storage. 


The only design aspect which is then impacted by the necessity of 
staging the two project decisions is the scale of the parking facility 
at Forest Hills. Studies show that demand for parking at Forest Hills 
would be decreased by a rapid transit extension through Roslindale and 
West Roxbury, but not eliminated. A significant portion of the parkers 
using both the current parking lots and the proposed facility at Forest 
Hills approach along Hyde Park Avenue, or from the circumferential parkways. 
Neither of these segments of the market would be significantly diminished 
by an extension along the Needham branch which runs west from Forest Hills 
and not south to Hyde Park. A facility of 500 cars is proposed for the 
roof of the Forest Hills station. This parking would be required pri- 
marily as replacement for the on-grade parking which will be lost in the 
Forest Hills area due to the proposed Southwest Corridor project. A 


as analysis of these requirements is included in Appendix J of 
NaS or Ey tle oe 


- 


It. is correct, however, that the final determination of the scale 
of the parking facility should be made after the decision concerning the 
timing of the rail improvements on the Needham Branch. This can be 
accomplished prior to design of the station, or the station can be 
designed to take the loading of the two additional parking levels neces- 
sary for the full demand indicated. 


4.6.2 The Proposed New High Speed Northeast Corridor Rail Service 


The proposed new high speed Northeast Corridor rail service will terminate 
at South Station. This will provide service to New York and Washington via Back 
Bay. The a»sproved South Cove Tunnel Extension Project will, when completed, 
convey the train patron from South Station to North Station via ravid transit 
for a continuation of a railroad trip to the north. By virtue of the proposed 
Relocated Orange Line service, the high speed railroad patron will be able to 
disembark at Back Bay station and utilize Orange Line Rasid Transit to locations 
within Roxbury and Jamaica Plain with only one transfer. 


The proposed new high speed Northeast Corridor rail service will terminate 
at South Station and other service to New York and Washington at Back Bay. 
The approved south cove tunnel extension project will, when completed, convey 
ifewterain patron. from South Station to North Station fora ‘continuation of a 
railroad trip to the north. By virtue of the proposed Relocated Orange Line 
service, the high speed railroad patron will be able to disembark at Back Bay 
Station, utilize Orange Line Rapid Transit to locations within Roxbury and 
Jamaica Plain with only one transfer. 


During the past twelve months, several discussions and exchanges 
of schematic drawings and draft agreements have taken place among Amtrak, 
the Federal Railroad Administration, the Massachusetts Secretary of Trans- 
portation and the MBTA regarding the Southwest Corridor Project. These 
deliberations have sought to create a Memorandum of Agreement governing the 
coordination of the Northeast Corridor Project and the Southwest Corridor 
Project as described herein. The scope of this Agreement will include the 
following elements: 


e Dorchester Branch (Midlands Division) Detour Route: The use 
of the Midland Division during construction. 


@ Operating Policy: Dispatching and scheduling rights, priorities 
and resolution of disputes. 


e Utility: Performance standards and track allocation. 
@e Capacity: Future use of trackage. 
er) Cost Allocation Principles:).South'*Cove to Forest Hills. 


e Timing and Project Coordination: Responsibility for design and 
construction; electrification of the Midland Division. 


Negotiations in the creation of the Agreement are ongoing, and will 


be included in the final E.1I.S. for the Southwest Corridor 
Project. 


4.6.3 The Proposed Commuter Rail Upgrading 


The proposed commuter rail upgrading will enable the railroad patron from 
the Franklin and Stoughton Branches to interface with proposed Orange Line 
tations at Forest Hills, Ruggles/Northeastern and Back Bay. Forest Hills will 
provide the efficient transfer to either Orange Line or Green Line service. 
Ruggles/Northeastern station is located at the junction of possible future cir- 
cumferential transit. Should this become a reality, the railroad patron will be 
afforded the opportunity to make a previously unavailable circumferential trip 
to the educational-hospital complex in Boston. Back Bay Station of course will 
permit the rail commuter to transfer to the Orange Line for an inner city. trip 
or a make connection to North Station for an ongoing northerly railroad trip. 
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4.6.4. South End/Roxbury /Dorchester/Mattapan Transportation Improvements 


The MBTA has submitted a proposed consultant contract for approval to 
UMTA for an investigation of project alternatives and production of Environmental 
Impact Statement for improved transit service to these communities. 


ano a5 Circumferential Transit 


The Central Transportation Planning Staff (CTPS) is currently investigat- 
ing alternatives for cross-town transportation in the institution-residential- 
industrial ring through Boston, Cambridge and Somerville in preparation for an 
Environmental Impact Analysis. The Southwest Corridor project provides right- 
of-way reservation for this project in Lower Roxbury. 


4.6.6 Green Line Improvements 


New equipment, station modernization, power and communications projects 
are at various stages of development. The present Orange Line/Green Line con- 
figuration at Forest Hills requires that a passenger transferring from one line 
to the other must disembark and walk thorugh a heavily travelled, dangerous 
street complex to affect the transfer. The proposed Orange Line Relocation with 
its new Forest Hills Station will relocate Green Line service to the proposed 
new Forest Hills Station. Such an arrangement will provide new under cover 
cross-platform service between the Orange Line and Green Line services. 


The ability to relate the Green Line into the proposed new Forest Hills 
Station complex further provides the capability to make under-cover transfer 
to both the commuter train and bus thus reinforcing the area transportation 
network. 


Ae Ohl South Cove Transit Station and South Cove Tunnel Extension 


A capital grant has been received by MBTA to complete the South Cove 
Station envelope tunnel and to provide service to Back Bay Station. The Orange 
Line can be fully relocated to the Penn Central corridor to provide the required 
interface for service to be extended from Back Bay to Forest Hills. 


4.6.8 The Proposed Upgrading of the Midland Branch Railroad 


The proposed upgrading of the Midland Branch Railroad has been approved 
for capital grant to the MBTA. It has an equally important long range relation- 
ship in that the Midland Branch will be able to provide local railroad service 
and can act as a railroad relief valve during emergencies and peak periods on 
the mainline. The ability to deadhead trains back out to the suburbs during 
the in-bound peak will reduce rolling stock requirements and expand capacity. 

It is of vast importance in providing the capability to continue mainline rail 
See to Boston's South Station during the reconstruction of the Penn Central 
corridor: 


4.6.9 New Orange Line Cars 


Capital Grant has been recieved by the MBTA for the purchase of additional 
cars for the Orange Line. 


4.6.10 Orange Line North 

Service as initiated in 1975 on the new alignment for Haymarket Station to 
Malden Center with intermediate stations at Community College, Sullivan Square 
and Wellington. Service to Malden Center Station is now in operation. 


ar oO. LL Other Related Transit Improvements 


Other related transit improvements, such as the Arborway Bus Garage and 


Co bake improvements are described in the Transit Development Plan of the 
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"BEHAVIORAL" TIME AND SPEED FOR SOUTHWEST SERVICE AREAS 


Service Area 


Dudley & Vicinity 


Forest Hills 


Roxbury Crossing 


West Roxbury 
Needham 


Route 128 Canton 
Franklin Park-Mattapan 


(BTPR) 

Behavioral Travel Distance Average Behavioral 

Time to CBD* to CBD Speed 

(weighted min.) (mie) (mph) 
PMS t3) Br.0 Po 
34.3 Se) 2 ieee 
40.5 3.60 4.4 
67213 Vo 6.8 
Vas 10.6 oe 2 
VARY Leal Ope 
46.5 AWA 6.8 


*These travel -time estimates are consistent with one another but do not fully 
reflect distribution times and therefore are somewhat low. 


(FIG. 


V3) 


PERCEIVED TRAVEL SPEEDS FOR SOUTHWEST TRANSIT ALTERNATIVES 


Service 
Area 


Dudley 
Area 


Forest 
Hills 


Roxbury Cros- 
sing/Jackson 
Square 


West 
Roxbury 


Needahm 


Readville 
& Beyond 


Franklin 
Park/Mattapan 


Source: BTPR 


Improvement 
Alternative 


BSSitrnG ihe 
Relocated R.T. 
Dual Power Vehicle 
Mattapan R.T. 
Light Rail 


ESrstang: Ral. 
Relocated R.T. 
Dual Power Vehicle 
Dual Power Vehicle 
Express Bus 


HXPYL!. 


lapcltsyesuinve? IslsUbe 
Relocated R.T. 
Dual Power Vehicle 


Commuter Rail 

Relocated R.T. 

Dual Power Vehicle Expr. 
Dual Pwer Vehicle 
Express Bus 


Commuter Rail 

Relocated R.T. 

Dual Power Vehicle Expr. 
Dual Power Vehicle 
Express Bus 


Commuter Rail 


Relocated R.T. Ext. 
Dual Power Vehicle 
Dual Power Vehicle 
Bits Omebue tla 
Express Bus 


EXpr. 


EGU CEng mv erli. 
Mattapan R.T. 
Mattapan Lt. Rail 


Average "Behavioral Speed" 
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ANNUAL NET BENEFITS 
OF TRANSIT PACKAGES 
($ Millions) 


Packages Net Change in Cost User Benefit 


2. Dual power vehicle re- 
placing all commuter rail, 
existing Orange Line retained. 


3. Orange Line to Route 128- 
Needham, commuter rail to the 
south via Mainline. 


4. Orange Line to Route 128- 
Needham, Commuter rail to the 
south via Dorchester Branch of 
the Midlands Division. 


5. Orange Line to Route 128- 
Needham, express bus from For- 
est Hills to Route 128 Canton 


6. Express bus from South Sta- 
tion to Route 128 Needham and 
128-Canton, existing Orange Line. 


7. Orange Line to Route 128- 
Needham, Orange Line to Route 
128-Canton. 


8. Orange Line to Route 128- 
Needham, Orange Line to Mattapan. 


9. *Orange Line to Route 128- 
Needham, commuter rail to the 
south, Green Line (light rail) 
to Mattapan. 


10. Dual power vehicle replacing 


all commuter rail; no other line- 
haul transit. 


Source: BTPR 


*BTPR's selected Alternative Program Package 
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ESTIMATED INBOUND BOARDINGS AND LINE VOLUMES - 
SOUTHWEST CORRIDOR (UNCONSTRAINED BY PARKING CAPACITIES) 


(BIG. 


1980 Peak Perioa 
Boar- Line 
Station dings Offs Vols 
Forest Hills 8094 0 
8094 
Green Street 776 13 
| 8857 
Egleston SEARS) wal 
| 14480 
_ Dudley 3810 502 
13788 
Northampton 1214 585 
| 14417 
Dover SOU rrZ0 
(eTotal 16144 2297 13847 
ime- ) Peak period is 7 AM to 10 AM 
2. Inbound boarding passengers 
3. Inbound alighting passengers 
4 


IV-5) 


1980 24-Hour 


Boar- 


dings 


13760 


1860 


3660 


8390 


3450 


2200 


33520 


3 Line 
OLEs™= Vols 
0 
13760 
85 
LSac5 
220 
19035 
1045 
26380 
1665 
28165 
Zou 
5105 28215 


- Inbound line segment (station to station) volume 


CrICe 


Iv-6) 


FNOSBUILDE 


Boar- 


dings 


14850 
OZ 
bps tals, 
8090 
3365 


2270 


SYSTEM, 
57768 
1995 24-Hour 4 
Line 
Offs Vols 
0 
14850 
BS 
16640 
200 
19995 
1010 
Z21LOWS 
1645 
28815 
225 
501 5aez2o9 60 


389J5 


ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "NO BUILD" SYSTEM, SOUTHWEST CORRIDOR 1/5/76 


Station Name: Forest Hills 


Alternative: No Build 
City or Town 7-10 AM Inbound Boardings 
or Origin Walk Buss) “Kiss? Park 
Brookline 0 84 87 21 
Canton 0 0 0 54 
Dedham 0 326 41 342 
Dorchester 0 224 22 39 
Dover 0 0 0 85 
Foxborough 0 0 0 68 
Hyde Park 0 950 70 140 
Jamaica Plain 676 403 Pp) 20 
Medfield 0 0 0 80 
Millis 0 0 0 14 
Milton 0 0 0 63 
Needham 0 0 0 ey) 
Newton 0 0 3 ey 
Norwood 0 143 10 225 
Randolph 0 0 0 15 
Roslindale 81 1605 76 58 
Roxbury 2 10 0 0 
Sharon 0 0 0 16 
Sherborn 0 0 0 16 
Walpole 0 0 0 WS: 
West Roxbury 0 1 0977 (HS) 104 
Westwood 0 250 10 195 
Other 0 0 8 35 
Total 795 5092 424 1819 
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(Continued) 


, ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "NO BUILD" SYSTEM, SOUTHWEST CORRIDOR 1/5/76 
ev ee ME Wt CORRIDOR 175//60 


Station Name: 
Alternative: 


City or Town 
of Origin 


Jamaica Plain 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 
Dorchester 


Jamaica Plain 
Roxbury 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 


Dorchester 
Jamaica Plain 
Parker H/Fen 
Roxbury 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 


Boston Proper 
Dorchester 
Parker H/Fen 
Roxbury 

South Boston 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 


Boston Proper 


Total 


Green Street 


7-10 AM Inbound Boardings 





Kiss 
10 


10 


Park 
aly 


ve 


Inbound Boardings 


Kiss 
66 

0 

6 


f2 


Park 


0 
0 
0 


7-10 AM Inbound Boardings 





Kiss 


ooo ke) 





7-10 AM Inbound Boardings 





Kiss 


OO Ore © 


So 





Inbound Boardings 


No Build 
Walk ‘Bus 
680 69 
680 69 
Egleston 
No Build 
7-10 AM 
Walk Bus 
0 386 
507 87 
525 123 
1032 596 
Dudley 
No Build 
Walk Bus 
0 424 
oy Be 0 
0 115 
862 2262 
913 2801 
Northampton 
No Build 
Walk Bus 
446 3 
0 38 
0 16 
S25 20 
49 Cul 
820 394 
Dover 
No Build 
7-10 AM 
Walk Bus 
550 0 
550 0 


Kiss 
0 


0 


Park 
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ESTIMATED 
SOUTHWEST 


Station 

Forest Hills 
Green Street 
Boylston 

Jackson Square 
Roxbury Crossing 
Ruggles Street 
Mass. Avenue 
Back Bay 

South Cove 


TOTAL 


(FIG. Iv-8) 


INBOUND BOARDINGS AND LINE VOLUMES - "RELOCATED" SYSTEM, 
CORRIDOR (UNCONSTRAINED BY PARKING CAPACITIES) 2/23/76 
1980 Peak Period 1980 24-Hour 1995 24-Hour 
Boar- Line Boar- Line Boar- Line 
dings Offs. Vols dings Offs Vols dings Offs Vols 
8594 0 14585 0 15780 0 
8594 14585 15780 
969 eles 2330 35 2285 35 
9550 16880 18030 
879 46 Zo eS 2070 ES 
10383 ESSi5 19985 
2530 161 6580 400 6380 400 
P2152 25055 25965 
PEW 256 5330 640 5190 630 
14627 29745 30525 
23529 235 7680 590 7500 580 
Git us 36835 37445 
21.9 504 3650771260 365 Ome aoU 
17432 E9220 39825 
245725 40 8715 3810 9150 4000 
16137 44130 44975 
ime loo A585) 657.0 AF 2 SOU 


POs0Qew> Lo 2 15657 55565 10560 45005 56710 10830 45880 


(“FIG, 1V—9 ) 


ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 


Station Name: Forest Hills 
Alternative: Relocated 


City or Town 
Bt Drigin 


Brookline 
Canton 
Dedham 
Dorchester 
Dover 
Foxborough 
Hyde Park 
Jamaica Plain 
Medfield 
Millis 
Milton 
Needham 
Newton 
Norwood 


Randolph 


Roslindale 
Roxbury 
Sharon 
Sherborn 
Walpole 
West Roxbury 
Westwood 
Other 


1980 1980 1995 

7-10 AM Inbound Boardings Peak 24. Hi. 240. 
Walk Bus Kiss Park Total Total Total 
0 89 94 24 207 310 324 

0 0 0 60 60 72 92 

0 350 43 370 763 992 1072 

0 230 24 42 296 500 490 

0 0 0 92 92 133 123 

0 0 0 69 69 76 85 

0 986 83 155 1224 2200 2376 
690 406 22 20 iS 2310 2274 
0 0 0 81 81 97 120 

0 0 0 14 14 LZ 22 

0 0 0 65 65 85 90 

0 0 0 50 150 295 2k 

0 0 3 18 Zu 27 28 

0 145 10 22 382 497 sea 

0 0 0 LS ES 18 25 
90 1760 86 65 2001 3802 4183 
3 neal 0 0 14 23 22 

0 0 0 Lz 17 20 22 

0 0 0 lz as 20 32 

0 0 0 80 80 96 vie ges 

0 1165 80 LTS 1360 2430 2640 

0 265 gd 207 483 630 790 

0 0 9 36 45 55 67 
783 5407 465 1939 8694 14585 15780 


Total 
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(FIG. IV- 9) (Continued) 


ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "RELOCATED" SYSTEM SOUTHWEST CORRIDOR 2/23/76 


Station Name: 


Green Street 








Alternative: Relocated 

1980 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24 Hrs ZAMHY 
of Origin Walk Bus Kiss Park Total Total Total 
Jamaica Plain 827 D2 Ly 19 969 2330 2205 
Total 827 WD Dy 1a 19 969 23.30 2285 
Station Name: Boylston Street 
Alternative: Relocated 

, 1980 1980 1995 

City or Town 7-10 AM Inbound Boardings Peak 24 Hr. 24 Hr. 
of Origin Walk Bus Kiss Park Total Total Total 
Dorchester 0 0 26 0 26 62 60 
Jamaica Plain 793 0 36 0 829 1990 1954 
Roxbury 24 0 0 0 24 58 56 
Total 817 0 62 0 S79 ZL 2070 
Station Name: Jackson Square 
Alternative: Relocated 

1980 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24 Hx. ADIN shales 
of Origin Walk Bus Kiss Park Total Total Total 
Dorchester 0 Zoe 0 0 2 Sih 600 590 
Jamaica Plain 303 408 20 0 734 1900 1860 
Parker H/Fen 3 76 0 30 79 205 210 
Roxbury 99 1304 86 0 1489 Sioa 3720 
Total 405 2019 106 0 2530 6580 6380 
Station Name: Roxbury Crossing 
Alternative: Relocated 

1989 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24 Hr. 24aHr . 
of Origin Walk Bus Kiss Park Total Total Total 
Dorchester 0 268 0 0 268 670 660 
Parker H/Fen 294 163 0 0 457 1145 1155 
Roxbury 62 1218 126 0 1406 355 3345 
Total 356 1649 126 0 2L32 5330 5190 
Station Name: Ruggles Street 
Alternative: Relocated 

1989 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24 Hr. 24°HES 
of Origin Walk Bus Kiss Park Total Total Total 
Dorchester 0 40 10 0 50 175 170 
Parker H/Fen 430 219 20 0 669 2340 2370 
Roxbury LOL) Ral4a27 78 0 1606 5615 5390 
Total 531 1686 108 0 2325 8130 7930 
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7 (FIG, IV- 9) (Continued) 
ESTIMATED UNCONSTRAINED STATION BO 


ARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "RELOCATED" 
7 RE WES L CORRIDOR 2/23/776 


SYSTEM, SOUTHWEST CORRIDOR 2723910 





Station Name: Massachusetts Avenue 











Alternative: Relocated 
a 1980 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24 Hr. 24 Hr. 
of Origin Walk Bus Kiss Park Total TO tak Total 
Boston Proper 264 233 20 0 517 1550 1600 
Dorchester 0 ee 20 0 aL 420 410 
Parker H/Fen 53 14 0 0 67 200 205 
Roxbury 74 205 15 0 294 880 845 
South Boston 0 185 ES 0 200 600 570 
‘Total 391 758 70 0 1219 3650 3630 
Station Name: Back Bay 
‘Alternative: Relocated 
iCity or Town 7-10 AM Inbound Boardings 1980 1980 1995 
of Origin Trans Peak 24m. 24uhic. 
Walk fer* Kiss Park Total Total Total 
Boston Proper 540 705 0 0 1245 8715 9150 
Total 540 705 0 0 L245 8715 9150 
‘Transfer from Penn Central Commuter Rail 
Station Name: South Cove 
Alternative: Relocated 
| 1980 1980 1995 
City or Town 7-10 AM Inbound Boardings Peak 24, Hire 24 Hr. 
of Origin Walk Bus Kiss Park Tore. Total Total 
Boston Proper 766 5u: 0 0 917 4585 4725 
| 766 151 0 0 917 4585 Ate 





(EPIC umerv= 122) 


ESTIMATED INBOUND BOARDINGS AND LINE VOLUMES - "SHAWMUT AVENUE SUBWAY", 
SOUTHWEST CORRIDOR (UNCONSTRAINED BY PARKING CAPACITIES) 1/5/1976 
1980 Peak Period 1980 24-Hour 1995 24-Hour 
Boar- Line Boar- Line Boar- Line 
Station dings Offs Vols dings Offs Vols dings Offs Vols 
i 14450 0 15600 0 
Forest Hills 8501 0 eet Rie . ee. 
2020 40 1980 
Green Street 840 75 <r een Rs es 
3865 220 3765 
Egleston 1797 81 re ee ee Stee 
Cudle 8620 1070 
Sal Boas fo 14437 21625 ana 10 
Northampton 1246 600 35402 1710 3485 1690 a 
ries a ea 3620 ©2330 
3710 2260 
Berkeley Tn eek 50 ene enone a coe 
th Cove high a 4585 2795 4725 2880 





17953 3758 14195 40790 8095 32695 41685 8185 33500 
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ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "SHAWMUT AVE SUBWAY" SYSTEM, SOUTHWEST CORRIDOR 1/5/76 
ee UU THWE OT CORRIDOR 175/ /6 


Station Name: 
Alternative: 


City or Town 
of Origin 


Brookline 
Canton 
Dedham 
Dorchester 
Dover 
Foxborough 
Hyde Park 
Jamaica Plain 
Medfield 
Millis 
Milton 
Needham 
Newton 
Norwood 
Randolph 
Roslindale 
Roxbury 
Sharon 
Sherborn 
Walpole 
West Roxbury 
Westwood 
Other 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 


Jamaica Plain 


Total 


Station Name: 
Alternative: 


City or Town 
of Origin 


Dorchester 
Jamaica Plain 
Roxbury 


Total 


Forest Hills 


Shawmut Avenue Subway 


(one etS) ee (S) ee eve(e ey eyes) SoS) Qoewee 


ee 


Green Street 


Inbound Boardings 


Bus 
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243 
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Park 
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Walk 
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Egleston 
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75 
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Shawmut Avenue Subway 


Park 
18 


18 


7-10 AM Inbound Boardings 


Walk 
0 
536 
555 


L091 


Bus 
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70 
0 
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76 
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15600 


1995 
24 Hr: 
Total 


1980 


1980 


1995 
24ers 
Total 
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(FIG IV- 13 )(Continued) 


ESTIMATED UNCONSTRAINED STATION BOARDINGS BY ACCESS MODE AND ZONES 
OF ORIGIN - "SHAWMUT AVE SUBWAY" SYSTEM SOUTHWEST CORRIDOR 1/5/76 
aS aE OULD CORRIDOR 1/797 16 

















Station Name: Dudley 
Alternative: Shawmut Avenue Subway 
1980 
City or Town 7-10 AM Inbound Boardings Peak 
of Origin Walk Bus Kiss Park Total 
Dorchester 0 435 0 0 435 
Jamaica Plain De 0 0 0 Ba 
Parker H/Fen 0 118 0 0 118 
Roxbury 885 2319 101 0 3505 
Total 937 2872 Lol 0 3910 
Station Name: Northampton 
Alternative: Shawmut Avenue Subway 
1980 
City of Town 7-10 AM Inbound Boardings Peak 
of Origin Walk Bus Kiss Park Total 
Boston Proper 457 3 0 0 460 
Dorchester 0 40 0 0 40 
Parker H/Fen 0 E7 0 0 IV 
Roxbury 333 2.1. 0 0 354 
South Boston 50 325 0 0 aS 
Total 840 406 0 0 1246 
Station Name: Berkeley 
Alternative: Shawmut Avenue Subway 
1980 
City or Town 7-10 AM Inbound Boardings Peak 
of Origin Walk Bus Kiss Park Total 
Boston Proper 742 0 0 0 742 
rose 1 742 0 0 0 742 
Station Name: South Cove 
Alternative: Shawmut Avenue Subway Eby 
City or Town 7-10 AM Inbound Boardings Peak 
of Origin Walk Bus Kiss Park Total 
Boston Proper 766 5 own 0 0 Oley 
Total 766 eo 0 0 917 
( FIG. IV-15 ) 
COMPARISON OF ALTERNATIVES 
Estim. 
1980 
North- Estim. Estim. 
bound 1980 yearly 
Dialy increased user 
Riders  revenue*__—— benefit* 
No build 337320 . = 
Penn Central Align- ; 
ment $5,565 fps ga ve Wt el ES 54,8) mE). 
Shawmut/Washington : 
Alignment 40,790 Si emi ie voe4 mL. 


*As compared with no build 


1980 1995 
24 Hr Zan Hie 
Total Total 
953 934 
TLS) Piss, 
DUD PAUP) 
7280 6988 
8620 8310 
1980 1995 
24 He 24 Hr. 
Total Total 
IS IZ 
95 93 
49 50 
1016 Vs 
1068 OMS 
3540 3485 
1980 1995 
24 Hr Diana 
TOtak Toca! 
SILO 3820 
3710 3820 
1980 1995 
wae Vee oN Nabe 
Total Total 
4585 ATi 
4585 NTS 


Estimated yearly 
Operating cost 
saving* 


(in 1974 dollars) 


Si32 million 


$2.0 million 
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FIGURE IW—16A 
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Origin 


Needham 
Providence 
Franklin 
Stoughton 
Amtrak 
Needham 
Franklin 
Providence 
Needham 


Stoughton 


Line 
Needham 
Franklin 
Stoughton 
Providence 


Tora es Of 
CRR Trains 


AMTRAK TRAINS 


TOTAL 





GriG. 


ov Geel 7) 


PRESENT 8 AM —- 9 AM ARRIVAL SCHEDULE 








TLALnes I Mahe liek ae) Headway if Double-track 
Back Bay Operated over Headway 
AM A Single Track Trk A Treks 
734 8:03 cS ne ee 
PET uh 
502 8205 
Semin 5 
fae 8:08 6 
3° min 
802 oral Bb 12 
22m T 
66 8:20 LS 
6omin 
30 83126 10 
4 min 
714 8:30 Ls 
9 min 
504 8:39 
FP path ay 16 
730 8:46 14 
7 Mins 
804 be ee ge 
(FIG. IV-18) 
TRAIN LENGTH AND AVERAGE HEADWAYS IN 
MINUTES FOR DEMAND PROJECTED TO 1980 
1980 1980 
30% increase 40% increase 
in demand: in demand: 
Peak Hour Train Peak Hour Train 1974 
Length and Length and Consists arriving 
Average Headway Average Headway Oa... CORD mains 
S55, 5 (5 min.) 576,576 (L5smin.) 976,6,35 (20smin-) 


Sore 2 Osi.) 


J POmO AINA) 


poy (Loam. ) 


13 
_4 


a, 


Dy on COPInET. ) 
BGs eo0) min) 


co de ley eel bes Sik Gy, 


aé 
ly; 


3,2 &( > Oemia ss 


6,202 (30emine) 


LO ,.5°: (30 sma ri) 


9 


1 
10 


ee, te 4 a pad A 


a a a 
ma 


re > en so 
f Pes pre MEAAS 
nO 


. = (flies 


. 
= osTyaLs rp 


oa eset | 

snasvone 100-9 

¢ : heed eh 
Shee ~OH, 2 


i is ‘fore: Be 


eae 
aoe 

temban iOS) sib 

(ie 06) a2) 


7a 


(im et) 


| 
- 
y 


. 
" 





7-dHd 
[T—dHd 
- G=-0S 
= Eos 
eg ‘9-HA - 
- Z-OS 
- L=0S 
G-Ha - 
qpy ‘ep-Ha = 
- G=05 
~ T-os 
7-H H 
- GOS 
- L=o9 
€-Hul = 
297% ‘Q¢-Hai - 
HG eit! = 
- C-05 
- LT=us 
c-Ha = 
eT-Ha = 
- Cao 
- T-0S 
I-Hd - 
T~- aN T-dNn 
STITH 3Se109 30073S usepues) 
O32 309073S uspued O37 8AOD YANOS 





NOILVWNSISHG 3% SHIYVGNNOd AATLVYNYaLTv 


LSVA LEHULS IVIUALYV ‘LISNVUL/TIVa AIIAOUd ONIYWVEH LSOd 


auvwnos NOswMove do 
HLNOS IWIUSLUY ON ‘LISNVYL/TIVY ATIAOdd ONIYVAH LSOd 


jJoeezaSs YQNnoUw zed OF [TeUuUNA UT SsUuTT sbuezIO UFIM -— 
syoerq [Te ‘squewqsn(Cpe epezb wnututw UFTM - 
auwnos NOSMOVeL AO 
TWIUALYVY ON ‘LISNVWUL/TIIWA dassdadddd-ddIdIdow 


41902739 URNOUAAed Of [OUUNG UT SUT] SshuetO UTIs 
syoeiq [Te ‘sqZuewuqsnCpe opezh wunututw yATM - 
LSVa LHAULS IVIYALYV ‘LISNWYL/TIWA dessadddd-daIaIdow 


(suot3do z) ATuo ezenbs uosyorer OF [TeTASsqaAY YIM - 
jeezas yjNnowjazeg OF TEeUuUNZ UT SsUTT ehuerO YIM - 
syoezq [Te ‘squewqjsnCpe eperzb wunututTw YIM - 

LSHM OL LSVa 

QNISSOUO IVINSLYVY ‘LNAWYNVE€WH GHIAIGOW NO LISNWaLl TlVa 


jZoeezaS YyyNnow jazed OF TouUN A UT SUTT shueziO YFTM - 
Ssyoer3 [Te AToZ squewqsnCpe epezbh wnwtutw ym - 
LIAULS IVINALUY ON ‘LNEWYNVEWA GAIAIGOW NO LISNVUL/TIVWa 


(suot3do z) ATuo ezenbs uosyoer of TeTtzseqzAV YFTM - 
(uot3do) pejeaeTe uoTtzeIS STITH FSeA0G YIM - 
jeemz3S YNOUWWIIZeG OF TEeUUNRZ UT sUTT ebueziOQ YIM - 
syoertqi [Te ‘squewjasnCpe epezrb wnututw YIM - 
LSVA LEAULS IVINELYV ‘LISNWUL/TIWY dassaddid 


(uoT3do) pezeAeTe uoTzeIS STITH #SeA0q YIM - 
199105 UjNOUgR ARG Og) TOUUNF UT eUTT obUeto gs ia 
syoerq [Te ‘squoewqgsnCpe eperzb wnwtutw yt - 
LAAULS IVINHLYW ON ‘LISNVYL/TIVa dassaddid 


LAYULS IVIUALYVY GIINd ON ‘LISNWHL/TIva dTInd ON 





SHAILVNUALIV GHNIGNOD 
(6T-AI °*DSI4) 





> rm 
> « ty 

x. ae | 

¥ -¢ 

a9 > 7 co 

ad » yt =o 

. 
* 


ieoksgoy baiavete Hoisa2a “fin $2S20% tiv = 


su278 dtuomeaed. oF -fenans = - 
(coitge) “bagevysieuncisara eililt tea o Sie Se 
ro SY VERS Staupe ncatcet of Isiaeitk aire a 


‘ 
E14 Sta5 OS eatin aes OPTS ICOM MS TIGHT ITAA a 


“PONS TARTS ATROTHA SOLHART\ILAR CR on 
athaet fle i paasmectbe sbetp ume te Se oy! 
t ofs2 sprato ARO 


+ Sis x~O3 (ataemisurbe sbere mies ee 
= ¢320m2tsH--of* i sirat 82. Sua othare Div: >= 


ToS TH4 | THEMMMASSE CRPMIOOM MO TIEART eee ee 
Tacy OF THAt. =e 


ee ber ‘TT « eS oe SSL ae HE6 nt Atiw- 7” : 
ayes rete 8 fans? «) enid sitter sci = 
al antset, -o ftst4 Ake 7 
i i SESks350-Ct Tee 
sh5e72p nuerninh. cea =} 
F b = = ‘ .. Brees } i tw - 
, re 
i 2Ge ISG" ae 
= , » > * seal - = 
SUE BCSHVsu He 
E zy ' rintm 43 ie < 
; oh 
d IOABITO AF ie = 
. a) 
é Ad : Stee 2 


MAI? VOSA to. 


ji’ heat! OTRAS Pee 


BEG. IV — 19A -) 


CROSS REFERENCES FOR FIGURES IV-20 THROUGH IV-96 LISTED IN SECTION 4.0 
ee ee EN DEL LLUN 42 











FIGURE NUMBERS MENTIONED IN SECTION 4.0,VOLUME I REFER TO THESE PLAN/ 
PROFILE DRAWINGS 
Poyeeene2 9 FHS) FH-4 0 FH-5 0 FH-6 BRE=1 | eee 2 
Iv-20 a2 7 IV-34 IV-41 Iv-49 IV=56 LV=56 IvV-49 
IV-21 LV-28 EV—-35 IV-42 IvV-50 Vio if EN ye LV=50 
IV-22 EV=29 IV-36 IV-43 LVS) LV=56 IV=56 Sy se 
IV=23 ZV¥=30 Lv 3 7 IvV-49 Var LV-59 LV=59 Vo 
IvV-24 IV-31 IV-38 Iv-45 IV-53 LV=610 LV-60 IV=53 
&31A &45A 
IVva=20 IV-32 LVv=39 IV-46 LV 4 IV-54 IV-54 
IV-26 IV-33 IvV-40 IV-47 iV=55 LV=55 IV—55 
Sey sct2 Bibs |) eee 
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SOUTHWEST CORRIDOR 
TRANSPORTATION 
IMPROVEMENTS 


ENVIRONMENTAL 
IMPACT ANALYSIS 


M BAY TRANSPORTATION AUTHORITY 
MASSACHUSETTS DEPARTMENT OF PUBLIC WORKS 


CONSTRUCTION 
DETAILS 


WASHINGTON /SHAWMUT 


ALIGNMENT 





FIGURE 
NO SCALE ivV-99 


FREDERIC A. HARRIS INC 
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& TRACK & 
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FABRICATED STEEL * 
TUNNEL LINER, SEGMENTED. 






CATHODIC PROTECTION ] ‘ 
REQUIRED. 


CONCRETE INVERT & 
SAFETY WALK, 


CIRCULAR EARTH TUNNEL 
SHIELD DRIVEN CONSTRUCTION. 


DETAIL A 






BUILDING LINE 
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HAWMUT _ AVE. — 5 ; 
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_DETAIL D_ 
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520 PROBABLE IMPACTS OF PROJECT ALTERNATIVES 


In analyzing the impact of this project certain definitions should be 
remembered: 





@ "Impact" is considered to be any change to existing or future 
surroundings which would not have occurred if the project were 
not built. Under this definition the No-Build Alternative may 
be said to have a neutral impact; that is, present area trends and 
conditions will follow their natural courses. For this reason, the 


No-Build Alternative is used as a basis of comparison for the effects 
of the other alternatives. 


e This report attempts to cover the beneficial as well as the negative 
impacts expected from the project. Where the two are due to the 
same action, both are covered under their respective headings. 


@ Impacts, as shown for each alternative, are the final result after 
) all practical measures have been taken to minimize them. 
| 


5.1 Transportation Impacts 
5.1.1 Rapid/Transit Ridership 


Patronage estimates were prepared by the Central Transportation Planning 
Staff for the forecast years 1980 and 1995 for the relocated Orange Line from 
Forest Hills to Back Bay Station. For the purposes of these forecasts it was 
assumed that an arterial street would be built concurrently between Forest Hills 
and Ruggles Street since this would produce the most conservative estimate of 
transit ridership. A conventional computerized transportation planning model- 
ling process calibrated to the Eastern Massachusetts Region has been used to 
produce ridership estimates for a No-Build alternative and for the relocated 
alternatives. The ridership estimates developed in this section relate to the 
several alternatives on the railroad right-of-way. The ridership estimates 
would be the same for all Relocated alternatives with the same location align- 
ment even though the rail elevation would change depending on the alternative. 
This stability in ridership would occur because the number of station locations 
would remain unchanged. 


Rapid/Transit Demand and Ridership 


Using the results of the ridership demand modelling process, the total 
daily demand for rapid/transit boardings at the seven planned stations between 
Forest Hills and Massachusetts Avenue has been estimated to be 42,700 board- 
ings in 1980 and 43,300 boardings in 1995. By including Back Bay and South 
Cove stations, the estimated inbound daily boardings in 1980 would be over 
96,000 and more than 57,100 in 1995. These ridership demands are unconstrained 
by parking capacities at the stations. When parking constraints are applied at 
the Forest Hills station there is a reduction in ridership of 1236 boardings 
per day in 1980. ~ 


In the No-Build alternative, the total daily demand for rapid-transit 
boardings on the existing Orange Line has been estimated to be 33,300 boardings 
in 1980 and 34,000 boardings in 1995. These estimates are also unconstrained 
by Parking capacities at these stations. This means that there would be a net 
increase in ridership of 9,400 in 1980 and 9,300 in 1995 between the No-Build 
and the Relocated Orange Line alternatives for the seven stations on each line 
(those compared for the relocated Orange Line are south of Massachusetts Avenue). 
By including Back Bay and South Cove stations the increases on the Relocated 
alignment would be 22,700 in 1980 and 23,200 in 1995. 


These demand-ridership figures include intracorridor ("local") trips as 
well as "through" trips to Boston proper. “However, (the vasa majority of the 
transit riders are making through trips rather than local ones. 


Distribution of Ridership Among Stations 


The ridership increases from 33,300 (1980) for the five stations in the 
No-Build alternative to 43,300 (1995) for the seven stations in the Relocated 
alternative. The majority of these new riders are picked up by the new sta- 
tions at Boylston Street, Jackson Square and Ruggles Street. The ridership at 
the Forest Hills and the Green Street Stations increases only slightly. Thus, 
in 1995, there would be a net increase of 10,000 riders from the No-Build (1980) 
to the Relocated alternative (1995) at the stations south of Massachusetts 
Avenue and an increase of 23,000 riders when the Back Bay and South Cove stations 
are included. 


Origins Of Transit Ridership 


There is a substantial difference in the ridership characteristics between 
the No-Build and Relocated alternatives. The Roxbury, Parker Hill/Fenway, and 
Jamaica Plain areas show substantial increases in ridership (see Fig. V-1) be- 
cause the relocated Orange Line would be more centrally located with respect 
to densely developed areas of these same communities than the existing location. 
Smaller increases are shown for Roslindale, West Roxbury and Hyde Park. In- 
creases in ridership between the No-Build and Relocated alternatives are negli- 
gible in most of the other communities in the Southwest Corridor. A town-by- 
town comparison of 24-hour boardings (1980) at each station for the two alter- 
natives appears in Fig. V-l. The estimated boardings at each station for the 
two alternatives appears in Fig. V-2. 


Mode of Station Access 


A comparison of the 1980 No-Build and Relocated alternatives indicates 
an increase of about 2,600 transit riders during the 7 to 10 AM peak period 
for the stations between Forest Hills and Massachusetts Avenue and nearly 
4,800 transit riders when Back Bay and South Cove stations are included. Minor 
differences are indicated in the kiss-and-ride and park-and-ride access modes. 
The most significant difference would occur in the feeder bus system where an 
increase of nearly 2,700 passengers would be expected during the 7 to 10 AM 
peak period. When the Back Bay and South Cove stations are included, over 
3,500 passengers would be expected to be served by feeder bus and by railroad 
transfers at Back Bay station. 


At other hours of the day, substantial increases in the "walk" category 
would be expected because of the close proximity between major transit genera- 
tors such as the Back Bay commercial district, Northeastern University, Mission 
Hill, Whittier Street and Bromley/Heath Housing Projects, Campus High School, 
the proposed Roxbury Community College, the proposed Jamaica Plain II High 
School, and other potential development in the immediate vicinity of the 
proposed new transit stations. 


The Forest Hills station is the only station to have a large number of 
park-riders in all alternatives. These park-riders come from all parts of the 


Southwest Corridor. It may be noted that most of the park-riders using the Forest 


Hills station come from communities which are farther removed from the station 
than either kiss-riders or transit users going across to the Forest Hills Station 
by bus. 
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Buine Effects “of Potential Future sRapid/Transit®Extensions'on 
Orange Line Ridership 


Regional transportation plans have considered two possible extensions 
of the Orange Line beyond Forest Hills to Route 128 via the Needham Branch 
right-of-way; and to Hyde Park and Canton via the Penn Central main line and 
the Canton Branch right-of-way. If either or both of these extensions were to 
be placed into operation, a sizeable number of transit users would divert to 
stations on these extensions from the Forest Hills Station, 


There would be a reduction of park-riders at the Forest Hills station if 
the Orange Line is to be extended from Forest Hills to either Route 128 on the 
Needham or Canton branch. It has been estimated that in 1980 approximately 
400 park-riders would be diverted from Forest Hills to stations along the 
extension. By 1995, 350 park-riders would be diverted to these stations. 
Similarly, approximately 3,900 transit users would be diverted from Forest 
Hills to stations along the Orange Line extension which would include Forest 
Hills to Route 128 via the Needham Branch. It must be emphasized that these 
are merely transit diversions. They do not include diversions from other 
modes such as automobiles and commuter rail. They do not include 
new transit trips encouraged by a higher level of service. If both extensions 
are placed into operation, an even greater number of transit users would be 
diverted. 


Thus, the impact of rapid transit extensions to either Canton or Route .128 
at Needham would affect the number of boardings at only the Forest Hills station 
on the proposed Relocated Orange Line. 


9.1.3 Computer Rail and Amtrak Ridership 


Commuter-rail ridership and Amtrak ridership are important factors in 
developing alternatives in the Southwest Corridor. Demand for rail ridership 
will determine the number of trains per hour to be operated on the main line of 
the Penn Central. The number of trains will in turn determine the number of 
tracks needed by commuter rail and Amtrak trains in order to operate at the 
necessary level of service to meet anticipated ridership demand. 


According to the 1974 MBTA Audit which is a headcount of all suburban ; 
commuter-rail passengers, a total of 4418 passengers are carried in the inbound 
direction each day. The breakdown is as follows: 


Seerrovidence Main Line = 1787 passengers 
@ Needham Branch - 1367 passengers 
@® Franklin Branch - 1015 passengers 
e Stoughton Branch - 249 passengers 


Ridership on these commuter lines, projected to 1980, based on a moderate 
increase of service described in Appendix C is as follows: 


Providence Main Line - 2200 passengers 
Needham Branch - 1900 passengers 
Franklin Branch 1500 passengers 
Stoughton Branch 700 passengers 


Therefore, a total of 6,300 passengers would be riding the 
commuter-rail system on a daily basis in 1980 in the inbound direction. 


Current Amtrak ridership figures indicate a daily ridership of 3391 

passengers at the New Haven checkpoint (May 27-June2, 1975), Future ridership 

is estimated by the Federal Railroad Administration to be approximately 22,400 
high-speed inter-city rail passengers arriving or departing from South Station 
in their design year, it is estimated that the peak-hour one-way ridership 

at South Station will be approximately 1,700 passengers (arriving or departing). 
These ridership forecasts are based on trains arriving or departing from South 
Station in Boston at fifteen-minute intervals during the peak hours of operation. 


5.1.4 Feeder-Bus Systems 


As a result of the proposed Orange Line relocation west of the present 
elevated Orange Line, a number of changes must be made to the present MBTA 
feeder-bus system. Ridership estimates for this revised feeder-bus network have 
been made for each station on the Relocated Orange Line, 


The number of rapid-transit patrons who arrive at stations by bus on the 
Relocated Orange Line is expected to increase from the base year No-Build 
alternative forecasts. Approximately 9,500 additional rapid-transit patrons 
would arrive at rapid-transit stations by bus in the Relocated alternative on 
a daily basis in 1980. These ridership forecasts assume no new MBTA bus service 
in place of the existing bus service. However, a number of bus routes would be 
rerouted or consolidated to serve the new stations on the Relocated Orange Line. 


A breakdown of the number of bus riders gaining access to the Relocated 
Orange Line rapid-transit stations on a daily basis is as follows: 


@® Forest Hills =F 07,0 
e Green Street = 270 
e Boylston Street 4 0 
@e Jackson Square <5 5.0 
@® Roxbury Crossing - 4,100 
@® Ruggles Street eo 
@® Massachusetts Avenue - 2,300 


The number of persons who would arrive at the boarding transit station by 
bus would increase from 5,400 to 7,000 in the peak hour and from 18,500 to 
26,500 on a daily basis between the No Build and the Relocated alternatives 
(from Massachusetts Avenue to Forest Hills). This increase in bus ridership 
would mean an increase in the number of buses required to serve this demand. 


The feeder bus routes proposed to serve the Relocated Orange Line are 
shown on Fig. V-4. This proposed route diagram shows the changes that would be 
required in the existing routes to serve the Relocated Orange Line stations. 

On the basis of these proposed routes and schedules, the Forest Hills, Ruggles 
and Jackson Square Stations would be the most important bus-transfer locations. 
No significant routing changes would be needed to serve Forest Hills station. 
The major routing changes would relate to providing bus service to Jackson 
Square and Ruggles Street stations in lieu of servicing Egleston and Dudley 
Street stations. Within the Roxbury area, the proposed arterial street would 
be one of the most important feeder streets. Other important bus-circulation 
streets would include sections of Washington Street and New Dudley Street. The 
existing and proposed route pattern disperses the bus loading to many streets, 
thereby avoiding high concentrations of buses except in the immediate vicinity 
of the proposed stations. In addition, some passengers will transfer from the 
Green Line to the Orange Line at Forest Hills. 


5.1.5 Local Traf£ic Generated by Transit-Related Development 


While there would be efficiencies gained on bus routes that traverse 


new arterial streets, there would be some local traffic generated by the develop- 


ment of the Relocated Orange Line stations. This traffic would be generated by 
"new" transit riders who reach the transit stations by automobile or bus. The 
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concentrations of this traffic would he diverted from existing high-density 
areas at Northampton, Dudley Station and Egleston Square and shifted to new 
areas in the cleared-land corridor at Ruggles Street and Jackson Square, 


Since the demand for parking around transit stations is constrained by 
parking capacities in the Relocated alternatives as well as the No-Build 
alternative, there would not be an increase in the number of park-riders. 

Thus, there would not be an increase in the number of automobiles on the streets 
in the vicinity of the transit stations due to the park riders. However, there 
would be an increase in the number of transit riders who get dropped off at 
transit stations by auto or taxi. Approximately 900 more passengers would be 
dropped off at the transit stations between Forest Hills and Massachusetts 
Avenue on a daily basis between the No-Build and the Relocated alternatives. 
However, this translates to an increase of about 45 automobiles in the peak hour 
around these same transit stations. Therefore, there would not be an 
appreciable increase in the number of automobiles gaining access to the transit 
station on the Relocated Orange Line. 


There would be some commercial development in the vicinity of several of 
the stations. 


At the smaller stations, such as Green Street and Boylston Street, the 
commercial development would be relatively small and would be oriented primarily 
toward transit passengers. Accordingly, the amount of traffic that would be 
generated by this type of development would be minimal. 


At the larger stations, the commercial development would attract traffic 
in addition to the transit riders. The magnitude of this traffic generation 
would be comparatively small in relation to the traffic generation of the 
surrounding area. In developing the traffic projections for the Southwest 
Corridor, new development was allocated to appropriate traffic zones. Therefore, 
traffic projections that were developed for the area included the proposed 
developments on an area basis rather than developing traffic projections for 
each parcel. At the stations where significant commercial development is pro- 
posed, such as Forest Hills and Ruggles Street, off-street parking is proposed 
as part of the development program. 


Bos. lib Arterial Street Impacts 


To assess the impacts of traffic volume on the streets affected by the 
proposed alternatives, traffic projections were made by the Central Transporta- 
tion Planning Staff for three basic networks for the years 1980 and 2000. 

The networks for which assignments were prepared include the following: 


a) The existing street network which also represents the "No Build" alter- 
native. 


b) The existing street network modified to include an arterial street 
to be constructed from Massachusetts Avenue at the Southeast Express- 
way ramps to Jackson Square. This alternative will be identified as 
"Arterial to Jackson Square". 


c) The existing street network modified to include the same arterial 
street shown in (b) but extended from Jackson Square to Forest Hills. 
This alternative will be identified as "Arterial to Forest Hills". 


The basic network was developed for traffic projection purposes to re- 
flect the arterial street completed to Forest Hills. It does not differentiate 
between the various options discussed in other sections of this report. These 
options would involve the detailed location of the proposed arterial street 
as to whether it is to be east or west of the railroad or whether the railroad 
would be elevated or depressed. Since these options would all provide the same 
vehicular transportation service or would have the same or similar side-street 


connections, there would be no significant traffic assignment differences be- 
tween the several options, Accordingly, the traffic assignments presented will 
only distinguish between the three basic alternatives and the two target years 
OL, 198 0gands2 0005 


The design year 1980 traffic assignments for each of the three basic 
networks, "No Build", "Arterial to Jackson Square", and "Arterial to Forest 
Hills", are presented in Figs. V-6, V-7 and V-8, respectively. The corresponding 
traffic assignments for the year 2000 are shown on Figs. V-9, V-10 and V-1l. 


Traffic Growth 


A comparison of the traffic-flow diagrams for the "No Build" alternative 
shown on Fig. III-1ll (existing traffic volumes - 1975), Fig. V-6 (projected 
daily traffic volumes - 1980) and Fig. V-9 (projected daily traffic volumes - 
2000) indicates no significant change in anticipated traffic volumes between 
1975 and 1980. Between 1980 and 2000, a growth of approximately 10 percent is 
expected in the Southwest Corridor. This level of traffic growth is based on 
projected population and employment changes between 1980 and 2000 throughout 
the metropolitan area of Boston. In the Southwest-Corridor study area particular 
attention was ‘given to future development being planned for the area and changes 
in the modal split of person=trips: in the Corridor. 


In. a very, real sense, the answer to, the amount jof traffic growth jose 
arterial street system of, the, Southwest Comridor dis-a function of one lgnde: fae 
tion of the geographic extent of the Southwest Corridor. § For puxrposesmotmaer 
highway traffic “analysis, the anner portion "(Forest Hill's to Jackson Square and 
onto Massaciusetts, Avenue), of, the. Corridor, hasbeen considered tobe anaes 
approximately 10,000 feet east to west centered on the existing Penn Central 
Railroad .laim Line, right-of-way, « Wisth this, ias. ithe definition of theeaneauaee 
interest,. the, outer boundries: .n.sthe. Jamadeoar P.ladn.-area (Segment #3 of the pro- 
posed arterial street) become Blue Hill Avenue to the east and the Jamaicaway 
to the west.. Using. the above definition. as that of, the full Southwest yGeemcom 
a comparison of daily traffic usage as summarized in Figs. V-10 and V-1l on 
radial north-south routings (to/from Downtown Boston) shows a very modest in- 
crease between the construction of the arterial only to a Jackson Square termi- 
nus and its construction to a Forest Hills terminus. A screenline (an imaginary 
line bisecting the Corridor along which the traffic on all intersected streets 
is summed to produce a grant total) drawn at the southern end (just north of 
Forest Hills) shows an increase of approximately 8 percent. A similar screen- 
line just south of Jackson Square shows an increase of slightly less than 5 
percent. As one moves further north, above Jackson Square, the difference 
reduces to less than 3 percent. It is this 3 to 8 percent growth in traffic 
movement that is anticipated at the corridor level. 


Notwithstanding the above corridor level analysis, it is equally true 
that for a much narrower band, perhaps 500 to 1000 feet on each side of the rai 
right-of-way, there is a greater increase in traffic as the arterial street 
performs the function of consolidating traffic otherwise serviced by several 
routings into one main routing. The percentage of growth..in. traffic athe 
three previously defined screelines for this very localized bandwidth would be 
91 percent north of Forest Hills, reducing to 36 percent and 17 percent as one 
moves further north (toward Downtown Boston). This greater to lesser growth 
shows the impact of the proposed Segment #3 of the arterial street in its traffic 
management function compared to construction of only Segments #1 and #2q 


Comparison of Alternatives - 


Square.+4¢19 80)) 


The traffic projected for the 1980 No Build alternative would exhibit the 
Same characteristics as the existing street system. There would be no substan- 


tial change in the patterns of travel or in the volume of traffic on most of 
the streets sin the istudy sareay 


YNoSBuTtd 








vs. "Arterial Built to Jackson 









Where comparison is made of the construction of the arterial street to 
Jackson Square in relation to the No Build alternative the most significant 
traffic impacts would occur in the northerly end of the study area. The con- 
‘struction would create a new street with significant improvement in alignment 
and grade. This improvement would attract some vehicular traffic on the arter- 
ial street which now uses other streets. An example of this traffic diversion 
can be seen by comparing the volumes projected on the group of streets crossing 
Massachusetts Avenue between Huntington Avenue and the Southeast Expressway. 

A Study of the total of all traffic in this Corridor indicates there would be 
about 4,000 motorists (a 3.08 percent increase) induced into the Corridor on 

a daily basis if the arterial is built to Jackson Square compared to a 1980 

‘No Build alternative. The distribution of traffic on these streets would shift 
as a direct result of arterial street construction. The Forage tabulation 
compares the projected volumes of traffic on these streets. 





| 1980. Projected Daily, Traffic Volumes i 


(in thousands) 


No-Build Arterial to Jackson Sq. 
Huntington Avenue 22.0 BNP eeS 
-Columbus Avenue 0 aban 
“Tremont Street 13670 L630 
Shawmut Avenue 3.0) ipa 
Washington Street 1S 0 A ial pc's 
Harrison Avenue 8.0 9.0 
Albany Street L350 iB ae: 
Southeast Expressway Ramps 38.0 43.5 


| 
; 13080 134.0 
‘screen line at Massachusetts Avenue 


The proposed realignment of Columbus Avenue, at the intersection with 
the arterial, would serve to reduce the volume on Columbus Avenue and encourage 
motorists to follow the new arterial toward Massachusetts Avenue. This diver- 
Sion explains the indicated increase in traffic projected for the Southeast 
Expressway ramps and Albany Street. 


This traffic inducement would also be reflected on the main-line segment 
of the arterial street. In the No Build alternative, the segment of Columbus 
Avenue (north of Jackson Square) is projected to carry approximately 39,000 
Wehicles daily. With the arterial built to Jackson Square, the equivalent sec- 
mon would be expected to carry 42,500 vehicles daily in 1980. This increased 
mount Of traffic would flow to the arterial on the existing feeder streets in- 
Cluding Centre Street, Lamartine Street, Amory Street, and Columbus Avenue. 
Lamartine Street would be expected to receive the largest portion of this traf- 
fic impact or about 1,500 vehicles daily. 


Hemeield vs. Arterial Built to Forest Hills (1980) 


Construction of the arterial street from Massachusetts Avenue to Forest 
Hills would be expected to include an additional increment of traffic into the 
Corridor in comparison to either the No Build or arterial built to Jackson 
Sauare alternatives. At the Forest Hills end of the project, the induced Cor- 
ridor volume would be expected to be about 8,500 vehicles daily. At the Massa- 
chusetts Avenue end of the project, the induced Corridor volume would be ex- 
pected to be about 10,500 vehicles daily. 


In Forest Hills, this daily traffic inducement would be reflected pri- 
Marily on Washington Street (4,000 vehicles) Hyde Park Avenue (3,500 vehicles), 
@nd South Street (1,000 vehicles). At the Massachusetts Avenue end of the 
project, the most significant impact would be on the Southeast Expressway ramps 
With an anticipated increase of about 9,500 vehicles daily. Some additional 


changes would be expected in the distribution of the traffic on the other 
streets crossing Massachusetts Avenue. Traffic volumes on Huntington Avenue 
and Albany Street would be expected to increase while traffic volumes on 
Columbus Avenue, Tremont Street and Washington Street would be expected to de- 
crease. Traffic volumes on Shawmut Avenue and Harrison Avenue would likely 
remain relatively stable. 


A detailed comparison of the projected 1980 traffic volumes on the no- 
build and arterial built to Forest Hills alternatives shows comparatively 
small changes on a number of streets generally perpendicular to the proposed 
arterial. In most cases the projected volume on a street perpendicular to the 
arterial increases under the arterial built to Forest Hills alternative. This 
shift in the basic travel pattern occurs because the arterial street would 
attract many motorists from the nearby areas who presently use other parallel 
routes. This shifting of local travel patterns would mean that througiwceees 
fic on the north-south streets would be substantially reduced. The reduction 
in traffic would be partially off-set by local motorists who would change their 
travel pattern to get direct access to the new arterial. 


If the arterial street were completed between Forest Hills and Massachu- 
setts Avenue, anticipated daily volumes on the arterial would range between 
29,000 vehicles daily at Forest Hills and 49,000 at Jackson Square.’ The see- 
tion between Forest Hills and Jackson Square could expect daily volumes ranging 
between 29,000 and 36,000. Daily volumes in the section between Jackson Square 
and Ruggles Street would range between 49,000 in Jackson Square and 37,000 vehi- 
cles daily at Ruggles Street. 


Probably the most significant impact of constructing an arterial stueeo ee 
Forest Hills would be the reduction of traffic on streets like Amory, Lamartine, 
Call,and Forest Hills. Only local residents or vehicles servicing there would 
use Amory and Lamartine Streets. Through traffic would use the arterial street. 
To assure traffic relief on Amory Street, the southern terminus at Green Street 
would be relocated to join Brookside Avenue a short distance north of Green 
Street. The connection between Amory Street and Columbus Avenue, in Jackson 
Square, would also be relocated away from the Jackson Square intersection. 

This would allow local traffic and emergency vehicles easy access to the 
street while it would discourage "through traffic" on Amory Street. 


Action would also be taken to assure traffic relief on Lamartine Street. 
It is proposed that the continuity of Lamartine Street be broken at several 
points. This could be done by eliminating a section of the street where exist= 
ing land development would permit it without involving the legal right-of-access 
to adjacent properties. Only one or two such interruptions would be needed 
to discourage "through traffic" from using Lamartine Street and to encourage 
use of the proposed arterial. 


Significant traffic reductions can also be anticipated on several of the 
other streets parallel to the proposed arterial. Washington Street would ex- 
perience the greatest decrease in traffic volume largely because the geometric 
realignment that would be made just north of Forest Hills. The continuity be- 
tween Washington Street and Hyde Park Avenue would be changed to emphasize the 
arterial street in preference to Washington Street. 


Forest Hills, South, and Centre Streets as well as Jamaicaway, Columbus 
Avenue and Seaver Street would all experience some traffic reduction with the 
arterial constructed to Forest Hills in comparison to the no-build alternative. 
The amount of traffic reduction would not be as great as on the other streets 
already mentioned. 


No Build vs. Arterial Built to Jackson Square 


As previously indicated, the important difference between the traffic 
assignments for 1980 and 2000 would be a 10 percent increase in the volume of 
traffic by 2000 compared to 1980. This incremental increased percentage traffic 
volume would apply to each of the three basic alternatives. 


5-& 


To illustrate the changes in traffic volume expected during the years 

i 1980 to 2000, a comparison can be made at Massachusetts Avenue - the same loca- 
tion previously discussed. We will use the same cordon line immediately north 
of Massachusetts Avenue, including all streets between Huntington Avenue and the 
Southeast Expressway ramps. The total volume Of traffic, with the no-build 
alternative, projected to cross this line in the year 2000 is 144,000 vehicles 
compared to a 1980 total of 130,000 vehicles. The projected volume crossing 
this cordon line would be expected to increase to 147,000 vehicles daily under 
the "Arterial Built to Jackson Square" alternative and to 152,000 vehicles daily 
with the Arterial built to Forest Hills. The impact of the projected increase 

in traffic on the individual streets is shown below: 


Projected Daily: Traffic Volumest 


(in thousands) 


No Build Arterial Build to Jackson Square 

Street 1980 2000 1980 2000 
Huntington Avenue 225 24.0 ee) 2435 
Columbus Avenue 15.0 i pee Bea) AAW 
Tremont Street Lo 30 20.0 16.0 Leas 
Shawmut Avenue oe re] S00 Bio 
Washington Street de BAl 0) 14.5 a Mees A he? ees 
Harrison Avenue ; 8.0 eke Or.0 £020 
Albany Street L3a0 14.5 USats L9z0 
Southeast Expressway Ramps 367.0 42.0 435 48.0 

oocat 230.0 144.0 134.0 147.0 


lscreen line at Massachusetts Ave. 


The pattern of traffic anticipated in the year 2000 would be essentially 
the same as in 1980. The streets that would be expected to absorb the greatest 
daily increases in traffic (comparing 1980 No Build with 2000 Arterial Built 
to Jackson Square) would include Huntington Avenue (2,500), Harrison Avenue 
(2,000), Albany Street (6,000) and the Southeast Expressway Ramps (10,000). 
Because of the geometric changes anticipated on Columbus Avenue in the vicinity 
of Ruggles Street, it is expected that the volume of traffic using Columbus 
Avenue would decrease between 1980 and 2000. 


Shawmut Avenue and Washington Street would be expected to remain substan- 
tially unchanged between 1980 and 2000. 


Comparing the projected 1980 daily-traffic volumes on the No Build alter- 
native with the corresponding 2000 volumes on the Arterial Built to Jackson 
Square alternative, the streets that would receive the greatest increase in 
traffic volumes would be Lamartine Street (2,000 to 2,500 vehicles), Armory 
Street (1,000 to 1,500), Centre Street (2,500), Washington Street - south of 
Forest Hills (1,000), north of Forest Hills: (1,500), south of Columbus Avenue 
(2,000), and north of Columbus Avenue (1,000). Other streets with similar pro- 
jected traffic increases include Hyde Park Avenue (2,000), Forest Hills Street 
(1,500), South Street (2,500), Centre Street - south of Jamaicaway Circle 
(5,500), Jamaicaway (4,500). In the section where the proposed arterial street 
would replace’Columbus Avenue, the projected daily volume in 2000 would increase 
to about 47,000 vehicles daily on the Build to Jackson Square alternative. As 
previously described, the local side streets between Jackson Square and Forest 

Hills would not receive any traffic relief with the Arterial built only to Jack- 
son Square. The projected daily traffic volumes for the year 2000 for the No 
Build, Arterial Built to Jackson Square and Arterial Built to Forest Hills are 
shown on Figures V-9, V-10, and V-1l respectively. 


Traffic volume on Greenough Avenue was a concern raised at the Southwest 
Corridor Public Hearing. Even though a very large number of the more local 
residential streets were coded into the computer representation of the total 
street network of the Jamaica Plain area, not all streets could be included. 

In the computer representation, there were many cases where a pseudo~-link was 
coded to represent two or more relatively minor streets or several minor streets 
combined with one major street. This was the case with Greenough Avenue which 
was combined, along with Seaverns Avenue into a pseudo-link with Green Street. 
The end result is that no precise traffic loading on Greenough Avenue was direct~ 
ly available. However, the loading on the pseudo-link was 7,500 vehicles in the 
“Build to Jackson Square" alternative and 9,500 vehicles in the "Build? to Foress 
Hills" alternative. These two figures have been further disaggregated, by hand 
with an estimated volume of 1,500 and 2,500 vehicles made for Greenough Avenue 
in the two alternatives. This additional loading on Greenough Avenue in the 
"build to Forest Hills" alternative is somewhat typical of what would be expec. 
ted to happen on streets which access the proposed Segment #3. 


The location of traffic counts taken during 1975 by Frederic R. Harris, 
Inc. and the Massachusetts Department of Public Works and the reported Dy oe 
and 2000 traffic projections for Morton Street are at the same locats ongeiieern 
east of the intersection of Morton Street with Forest Hills Street. Both the 
traffic counts and projected volumes are east of that intersection and thus 
consistant. The respective volumes are somewhat less than 40,000 vehicles for 
the traffic count (the machine figure of about 41,000 appears several thousand 
vehicles high when compared to a manual count taken at the same place at the 
same time for a portion of the counting period as part of the O-D Surveys cone 
ducted by Frederic R. Harris Inc.) 38,000 for the 1980 "Build to Jackson Squares 
alternative, and 36,000 for the 1980 "Build to Forest Hills" alternative. 


No Build vs. Arterial Build to Forest Hills (2000) 


The projected daily volumes in 2000 with the Arterial Build towroreas 

Hills would attract additional traffic into the corridor in the same manner as 
described earlier relating to 1980. At the Massachusetts Avenue cordon line, 
the total volume in 2000 would be expected to be about 152,000 vehicles) daaly 
compared to the 130,000 in 1980 for the No Build alternative. The following 
tabulation shows the expected distribution to the various streets for the Forest 
Hills alternative for 1980 and 2000 compared to the 1980 No Build projections. 

Projected Daily Traffic Volumest 
(in thousands) 


No Build Arterial Built to Forest Hills 


Streets 1980 1980 2000 
Huntington Avenue 22.0 Aa 9) Pat PRS =" 
Columbus Avenue NIMS ml) ire 0 are) 
Tremont Street HS 20 bars.0 Lkio 
Shawmut Avenue 30 356.0 Sirwe | 
Washington Street geet 10:..5 i a5 
Harrison Avenue 850 9.0 LO: ..0 
Albany Street ELSA Mv) Los 200) 
Southeast Expressway Ramps 200 47.0 50.0 

Total 130.20 140.5 525..0 


lscreen line at Massachusetts Avenue 


The streets that are expected to receive the greatest impact in the year 
2000 include Huntington Avenue, Harrison Avenue, Albany Street, and the South- 
east Expressway ramps. Columbus Avenue traffic volume would be expected to de- 
crease while the volume on the other streets including Tremont Street, Shawmut 
Avenue and Washington Street would be expected to remain substantially con- 
stant with respect to projected 1980 volumes. 


The basic change in the pattern of travel in the study area would be the 
same in the year 2000 as previously described for 1980 with the arterial street 
built to Forest Hills. The streets running parallel to the arterial street 
would experience varying amounts of traffic relief while the streets perpendic- 
ular to the proposed arterial street would generally experience an increase in 
traffic because of the attraction that the arterial would create. 


Very Significant traffic reductions would occur on Amory and Lamartine 
Streets because of the design changes included in the proposed arterial street 
plans which would reduce the attractiveness of these streets to through traffic. 
This would mean that Amory and Lamartine Streets would be used almost exclusive- 
ly for local access to adjacent properties. Other streets that would experience 
Significant reductions in traffic with the arterial constructed to Forest Hills 
would include Washington, Forest Hills, and Centre Streets. Smaller reductions 
in traffic volumes would be experienced on the Jamaicaway, Columbus Avenue, 
and Seaver Street. The projected daily traffic volumes for the year 2000 (with 
the arterial street constructed to Forest Hills) is shown on Fig. V-ll. 


2ruck Trartic in the Southwest Corridor 


There is relatively little available in the form of actual classification 
counts which discern truck traffic for streets in the inner portion of the South~ 
west Corridor. However, during the past several years, counts have been taken 
on four of the more major streets with the following results: 


Columbus Avenue - 5% trucks (of the total counted volume) 
Harrison Avenue = 9% trucks 
Tremont Street -, 6% trucks 
Washington Street - 14% trucks 


These percentage figures for trucks are all in the range that would be 
expected on a major urban arterial street. It seems quite reasonable to believe 
that something in tne range of 9 to 11 percent of the traffic on the proposed 
Segment #3 of the arterial street would be trucks. There has been a question 
raised that the proposed arterial street would become a major truck routing from 
Downtown Boston (the Central Artery) to the areas south of Forest Hills; perhaps 
PouLang allethe way to Route 128/1-95 and’ beyond. This does not appear to be 
reasonable. The disconnection to this routing caused by the termination of the 
arterial ’street at Forest Hills with a series of traffic lights along its course 
is for all practical purposes the same situation that now exists with Washington 
Street. Since Washington Street does not now exist as a major truck route of 
regional importance, there is no reason to believe that the proposed Segment #3 
Of arterial street would suddenly become one. 





Arterial Segment #3 and Its Impact Upon Patronage in the Relocated 
Orange Line 





The question of whether building Segment #3 of the Arterial Street would 
have an effect on ridership on the Relocated Orange Line was raised on several 
occasions at the Public Hearing. Several speakers said that a decrease in tran- 
sit usage would occur if Arterial Segment #3 were constructed. In several in- 
stances the statement was also made that it did not make sense to provide a 
"competing" highway facility to the proposed transit service. The question is 


whether the inclusion of Segment #3 in the overall street network would improve 
highway travel conditions, particularly in the peak commuting periods of the 
day, to the point where any significant shift in modal split would occur; 
specifically a shift away from transit usage to automobile usage. 


Any shift in modal split might be the result of decreased travel time for 
vehicles from the Southwest sector of the region. No significant shift is pre- 
dicted because the travel time for persons using the Arterial Street between 
major origin/destination areas is not changed significantly by the addition of 


Segment #3. In as much as Arterial Segment #2 is not in question (since Columbus 


Avenue and Tremont Streets already perform an arterial function), the routing 
from Forest Hills to Jackson Square is the significant area for comparison of 
travel time in the "Build" and "No Build" Arterial Segment #3 question. 


Current routings of traffic on Washington and Centre Streets require that 
several local shopping areas and traffic signals be negotiated before proceeding 
north on the proposed Arterial Segment #2 from Jackson Square to Downtown. 


Inasmuch as Arterial Segment #3 between Morton Street and Jackson Square 
is planned with at least 6 traffic signals, it is anticipated that no signifi- 
cant saving in travel time will be gained if Segment #3 is constructed in addi- 
tion to Segments #1 and #2. Volumes of traffic drawn to Segment #3 will, of 
course, be drawn to it in part because of initial travel time savings and) appar- 
ent ease of access; as volume on Segment #3 increases, these savings will dimin- 
ish or disappear. 


Other shifts in volume from Lamartine and Amory Streets will be due to 


the selective closing and detouring of traffic from these streets to the Arterial 


and the perceptual difficulty of negotiating Centre and Washington Streets. 


Ea Neny. Level of Service 


Evaluation of the level of service expected from the proposed arterial 
street is based on the conditions that would be likely to prevail at the var- 
ious intersections along the arterial. Projected daily traffic volumes for 1980 
and 2000 (including estimated turning movements at the important intersections 
along the arterial) were provided by the Central Transportation Planning Staff. 


Based on estimates of daily traffic volumes, AM and PM peak-hour traffic 
volumes were calculated for each of the major intersections. Area traffic 
counts indicate that an average of about 8 percent of the daily travel occurs 
during each of the peak hours. These counts also indicate an average direction- 
al split with about 60 percent of the travel inbound during the morning peak 
hour and 40 percent outbound. During the afternoon peak, the directional 
emphasis reverses with about 60 percent outbound and 40 percent inbound. Inter- 
section-capacity calculations were made based on these average values for peak- 
hour and directional emphasis. 


The key intersections examined for capacity and level of service evalua- 
tion include the following: 


Arterial Street at Tremont/Columbus/Arterial Segment #1 

Arterial Street and Ruggles Street 

Arterial Street and Tremont/New Dudley Streets 

Arterial Street and Centre Street/Columbus Avenue (Jackson Square) 
Arterial Street and Morton Street 

South Street and Relocated Morton Street (extended) 

Relocated Washington Street and a new roadway connecting to Hyde 
Park Avenue 

Hyde Park Avenue and a new roadway connecting to Washington Street 


_ ye eee 


Using these estimated values of turning movements, peak-hour volumes, and 
directional-movement capacity, the resulting levels of service have been cal- 
culated for AM and PM peak periods. A level of service of "C" can be obtained 
at six of the intersections during the morning peak hour in 1980. This can be 
achieved by providing additional left-turn lanes at the intersections of the 
Arterial Street and the intersection of the Arterial Street and Morton Street. 
At Jackson Square, a level of service "D" can be anticipated during the morning 
peak hour in 1980 providing additional intersection approach lanes are provided 
both on the arterial northbound approach and on Centre Street. Further design 
will seek to improve the level of service at Jackson Square to level "C". 


During the afternoon peak hour in 1980, the level of service is expected 
to be a little more than during the morning peak hour because of the concentra- 
‘tion of turning movements anticipated during the afternoon. With the modifica- 
tions mentioned above, a level of service of "C" can be expected. 


By the year 2000, the projected growth in daily traffic would be re- 
flected proportionally in the morning and afternoon peak hours. Because the 
projected volume increase by the year 2000 is relatively small, only minor 
changes in the level of service should be anticipated. It is estimated that 
a level of service "C" can be achieved during the afternoon peak hour 
in the year 2000. 


5. SG Pedestrian Impacts 


A comparative analysis has been made of the locations where pedestrian 
crossings of the railroad right-of-way can be made presently or would be pro- 
vided under each of the alternatives. The tabulation shown in Fig. V-12 
identifies the location and the alternatives having pedestrian crossing capa- 
bilities. 


Note that in the section between Tremont Street in South Cove to Tremont 
Street in Roxbury, the number and location of pedestrian crossings of the rail- 
road right-of-way would be the same for all alternatives with only three ex- 
ceptions. 


Ruggles Street Station facilities including the bus circulation roadway 
would be constructed in this same area. The character or quality of the pedes- 
train crossing would be greatly improved in all of the build alternatives in 
comparison to the present 10-foot-wide underpass. 


The proposed Ruggles Street Station would provide a spacious, lighted, 
and enclosed (protected) area providing pedestrian access to the station 
facilities from both sides of the rail right-of-way. In addition to the station 
a separate bus-circulation bridge would be included in each of the build alter- 
Natives. This bridge would be located at the north end of the station area. 
It would be built primarily for bus circulation but could also provide for 
pedestrian crossings as well. 


Comparing the pedestrian crossing opportunities between Ruggles Street 
and Centre Street, the number and relative location would essentially be the 
same for all alternatives including the No Build. However, each of the build 
alternatives would provide more spacious and better lighted areas for pedes- 
trian crossings than presently exist. Station Street is eliminated due to its 
proximity to Centre Street. Cedar Street is extended across the railroad to 
provide new access to the residential and industrial area on the west side of 
the tracks in the Modified and Post Hearing Alternatives. 


In the section between Centre Street (Jackson Square) and Boylston 
Street, pedestrian crossing opportunities would be provided at Atherton/ 
Mozart Streets in all Build alternatives as well as the No-Build alternative. 
In the Modified Embankment - Arterial East to West alternative a new vehicu- 
lar underpass with associated sidewalks would be constructed 300 feet south of 
Atherton Street. The other Build alternatives would not require this structure 
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and would have no pedestrian crossing opportunity at this location. However, 
four of the Build alternatives would have a bridge structure at Paul Gore 
Street which would not be included in the Modified-depressed Alternatives or 
the Depressed Rail/Transit Post-Hearing Alternatives. The Paul Gore Street 
Bridge structure would be closely associated with Boylston Station. The sta- 
tion design would provide additional pedestrian crossing opportunities not 
available with the No-Build alternative. All schemes including the No-Build 
would have pedestrian crossing opportunities at Boylston Street. The quality 
of pedestrian crossings provided with any of the Build Alternatives would be 
Superior to those which now exist. 


South of Boylston Street an existing pedestrian underpass would be 
eliminated by any of the build alternatives. A new bridge at Minton. Street 
would replace this crossing capability in alternatives FH-l, FH-2 and FH-4. 

In the depressed-rail alternatives, a new pedestrian bridge could be construct- 
ed to provide a more direct pedestrian connection from the high land along 
Oakdale Street to the community facilities east of Amory Street. The vehicular 
bridge at Green Street would provide pedestrian connections under all alterna- 
tives. In the Post Hearing Alternative a recreational deck has been included 
between Lorene Place and Oakdale Street providing continuous access across the 
depressed rail/transit facility - particularly to Lourdes School and venewwamadoe 
Plain Neighborhood House. 


The new Green Street Station would provide a new pedestrian connection 
not available under the No-Build alternative. Similarly, the extension of 
Gordon Street would provide additional pedestrian flexibility with all alter- 
natives except alternative FH-4 or the No-Build alternative. Pedestrian 
connections would be provided at Williams and McBride Streets with all alter- 
natives. A recreational deck is added between these two streets in the Post 
Hearing Alternative also providing pedestrian access to the new Southwest II 
High School from the South Street neighborhood. 





In the Forest Hills Station area, major changes in pedestrian circulation 
would be associated with each of the build alternatives in contrast to the con- 
ditions presently existing. The major station complex would provide for in- 
ternal pedestrian circulation for transfer between the various modes of public 
transportation. This internal circulation would also provide for direct sta- 
tion accessibility for kiss-and-ride as well as park-and-ride patrons. 


With a No-Build Arterial Street alternative, pedestrians would be re- 
quired to use the existing sidewalks and intersections. The most important 
intersections are controlled by traffic signals including pedestrian signals 


Assuming the No-Build Arterial was to be combined with any of the Build- 
Rail alternatives, the number of pedestrians using the street crossings would 
increase substantially. This increase would be caused by persons walking to 
and from the new Orange Line Stations and persons walking to and from the new 
land uses in the area including such major pedestrian oriented facilities as 
the Campus High School, the proposed Roxbury Community College, and the proposed 
Jamaica Plain II High School. Many other new facilities would further add to 
the number of pedestrians in the area. 


Each of the Build Arterial alternatives would provide improved pedestrian 
facilities along with improved facilities for motorists. Each of the major 
intersections would be signalized for both motorists and pedestrians. The 
number of signalized intersections would be increased, thereby providing greater 
pedestrian protection. The facilities that would be provided would be essen- 
tially the same for each alternative. 


At Forest Hills, a pedestrian overpass crossing Hyde Park Avenue would 
provide a conflict free route for pedestrians to gain access to the new station 
complex from the east. This quality of pedestrian protection is not presently 
available at Forest Hills. In fact, one of the heavily used access doovases 
the present Orange Line Station opens directly onto Hyde Park Avenue. There 
is no sidewalk adjacent to the building so that there is no Visibility toe 
pedéstriansand/or motorists at this location. 
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Project Construction and Impacts During Construction 
sr aaa 


This impact analysis considers alternatives in which several major factors 
are Significant to the development of construction contract limits, methods, 
costs, procedures, sequence, duration and impacts. 


For example, between Camden Street and Forest Hills, two depressed Rail/ 
‘Transit alternatives (FH-1 and FH-2) require the removal of large quantities of 
‘excavated materials (3,000,000+ cubic yards). The excavation generates construc- 
tion costs, methods, duration and impacts unique to that segment. The Rail/ 
‘Transit facility built on a modified embankment on the other hand, has its own 
Beeeor Construction particulars. 


iresArterial Street, in purely construction terms, can be viewed as a 
separate facility which has little or no influence upon Rail/Transit construction. 
jameeetreet then, if built, could be constructed as a singular undertaking. 


Between Camden and Dartmouth Streets, the alternative SC-1 lowers the 
@meetang Penn Central track bed sufficiently (2-5 feet+) to allow minimum bridge 
clearances for intercity rail and transit service. 





The Back Bay-to-South Cove segment considers the construction options 
for the Orange Line as being either approximately at existing track grade through- 
)0Ut, Or in tunnel from South Cove to Dartmouth Street. 


Over the entire project length two options are possible: either to maintain 
rail service within the Penn Central right-of-way or divert it to the Midland 
Division during construction. 


The construction contracts and limits, defined in Section 5.2.1 below, were 
developed from logical break points which take into account the above mentioned 
considerations as well as methods and types of construction to be encountered, 
|i.e., heavy earthwork and reinforced concrete, station and architectural work, 
roadwork, power, Signals and communications. Other factors determining contract 
limits include: geophysical aspects, size of contracts, disposal of materials 
from the construction areas, delivery of materials and prefabricated items to 
[tweesttes, population density in the project area and environmental concerns. 


| These limits or break points could be.at the following locations irrespec- 
tive of the alternative chosen. 


BEIM OVEE 6 s6 sf woe 8 eee Project limit-North 

Memmemeotreet . 1k lk ow wl Beginning point for major earth moving 
Contracts: (cut on 21.4) 

BEES tTrCCt fd te ef ee ene Mid point for equal division of earth 
moving ;contraces, (eutsor £2 PP) 

Forest Hills 5 Opt are Project limit-South 


| The demolition of the Washington Street elevated structure is conceived as 
|0ne or two construction contracts between South Portal and Forest rHi7 sto 
be executed after the new Orange Line is operative. 


weet Construction Contracts 


A project of this size has many diverse special items of work divided into 
a number of contracts. The number and type of contracts relates to the quantities 
involved, working and site restraints, and the need for contractor specialization 
Mecertain fields. 


Analysis of these factors reveals that the project would most advantageously 
be made up of the contracts listed below, regardless of alternatives selected: 


e 3 General Civil contracts for earthmoving, drainage, bridges, walls, 
landscaping, noise barriers, One contract (Contract #1) would be 
between the proposed South Cove Tunnel Portal and Camden Street. | 
Two additional contracts (Contracts #2 and #3) would be employed so 
as to allow excavation volumes (cut or fill) to be divided equally 
between Camden Street and Forest Hills. 


e lor 2 contract(s) for Arterial Street and Miscellaneous side-street im- 
provements - grading, paving, lighting, utilities, etc. (Contract #4a & 4b) 


e 2 Contracts for railroad and rapid-transit track work (Contract #5a & 5b) 





e 1 Contract for Orange Line power, including sub-station equipment | 
(Contract #6) 


e 2 Contracts for signals and communications - one for railroad, another 
forveransi tei contractes/a.& 1D). 


e Passenger stations contracts and electric sub-station contract 
(building only). From one to three passenger stations could be tec 
as a single contract, depending upon their size and complexity. 
Three Station Contracts were assumed for analysis purposes: 


8a & b Back Bay, Massachusetts Avenue; 
8c & d Jackson Square/Roxbury Crossing, Ruggles; 
8e & £ Boylston Street/Green Street, FPorest.Hi.is.. 


@® Demolition of Washington Street elevated structure (Contract #9). 


Dyce Construction Procedures and Phasing 





Regardless of the alternative selected, from among the "build" possibilities, 
it is clear that the Southwest Corridor project represents a significant construc= 
tion undertaking. As such, a definition of construction contract limits, phasing, 
duration and costs is important in determining impact. it should, be,noteaeihas 
the definition of construction method and sequence is intended only for purposes 
of describing impact; actual construction method is dependant upon final engineer- 
ing and contractor preference within the limits specified by the construction 
documents 


This sub-section deals with the nine basic contracts (suggested in 5.2.1] 
above) including one method of anticipated construction procedures and phasing of 
work. 


542.2.% Contract #1/- Line) Seqment«—~SoutheCoverto 


— Camden Street (SC-1, PHP-1, PHP-2) / 
As part of the South Cove project, the Orange Line would be con- 
structed as a shield-driven tunnel crossing under the Massachusetts Turn- 
pike Extension (Fig.IvV-69, Detail A). Construction at this point for the 
Orange Line transitions from a shield-driven twin-arched tunnel to a cut- 
and-cover twin box (Fig.IV-69, Detail B). This transition brings the 
MBTA tracks from a 10° curve (R= 573') in the tunnel to an alignment parallel 
with the existing tracks above. The depth of cut for the twin box ranges 
from about 27 feet at the end of the tunnel to about 21 feet at the end 
of the twin box, which is also the portal - located approximately 200 feet 
east of Tremont Street viaduct. 


From the portal, the Orange Line construction changes to an open 
cut U-shaped boat section with a heavy-bottom slab, ascending to the exist- 
ing grade at 4 percent (Fig.IV-69, Detail C). The Orange Line at this 
point is located to the south of the two relocated Boston and Albany rail- 
road (B&A) tracks and north of the three proposed Amtrak and commuter-rail 
(railroad) tracks. The B&A tracks will be relocated slightly to the north. 
The railroad tracks are also shifted slightly southward. 
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The northeast contract limits for Contract #1, Alternatives SC-1l, 
PHP-1 and PHP-2 are different for the Orange Line and the Railroad. Orange 
Line construction begins where the South Cove project meets existing track 
grade. ~ Railroad construction, on the other hand, starts further east 
cutting approximately 2 feet from existing track grade under Arlington 
Street to allow 17'-8" vertical clearance. 


The geometry of the tracks westward is strongly influenced by the 
proposed track and platform configuration at the Back Bay Station. The 
railroad platforms for the station extend from east of Dartmouth Street 
to east of Berkeley Street and require property takings along the southern 
right-of-way line. 


As part of the relocated Orange Line project the viaducts that 
cross the right-of-way at Berkeley Street, Columbus Avenue, Clarendon 
Street and Dartmouth Street would be rebuilt since the southern abutment 
and the piers in each case will have to be relocated to accommodate the 
new tracks and platforms. Where these viaducts and bridges are rebuilt 
it will not be feasible to raise the structure in order to increase the 
headroom clearance over the tracks to 17'-8" (existing clearance varies 
between 15'-10" and 16'-6") because it is necessary to maintain present 
street grades. Furthermore, moving the new tracks to the south decreases 
the available headroom at the relocated southern abutment, since street 
grades on the viaducts generally slope down in the southerly direction. 

If a 17'-8" vertical clearance is desired, it will be necessary to depress 
these tracks by about 2 feet. This.2+ foot depression would be maintained 
Priremanout for the railroad tracks. — 


All bridges for local streets crossing over the railroad right:--of- 
way will be reconstructed to their original widths and/or upgraded in con- 
formance with FHWA proceedures in cases where FHWA funding is utilized. 
The existing retaining wall along the south side of the right-of-way from 
Berkeley Street to Clarendon Street will be relocated south as much as 
40 feet. 


The Orange Line and the relocated B&A tracks will remain at the 
present grade north of Back Bay station. The difference in grades between 
the lowered railroad and the southerly or inbound track of the Orange Line 
can be maintained by a low retaining wall. 


bets 2.) S-“Back Bay Station Area 


The existing Back Bay Station on Dartmouth Street will be 
rebuilt to accomodate the 7 tracks proposed (3 railroad, 2 MBTA, 
2 B&A), together with their various platform requirements. To 
accomplish this, the entire width existing between the face of the 
Heath Building (corner of Columbus Avenue and Buckingham Street) 
and the Hancock Garage (abutting the right-of-way) will be utilized. 
The Heath Building and the Hancock Garage can be maintained intact 
Since their footings are founded well below the required excavation 
grades for the proposed Back Bay Station facility. However, the 
Heath Building will require some slurry cut-off wall construction 
below present basement level. The limited space available dictates 
that the proposed southerly railroad platform abut directly against 
the building's basement. 


Columns will be constructed above the basement level to 


Support a deck which spans the entire width between the Heath 
Building and the Hancock Garage (Fig. IV-69, Detail D). 
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Below the deck, the two existing B&A tracks are to be main- 
tained and five new tracks are proposed - three for railroad and 
two for Orange Line. The two Orange Line tracks will be served by a 
center platform, 23 feet wide at its widest and 410 feet long running 
along a R = 4,000' curve. The three new railroad tracks to the south will 
have two high platforms - one center platform 1,200' long and tapering 
from 24' to 12' in width, another 1,200 foot side platform, 12° tomes 
wide. The two platforms will be on a 30-minute curve (R = 11,4593 eee 
will be designed to serve Amtrak passengers as well as commuters. The 
proposed railroad platforms are the same for the tunnel option (Section 
5.2.2.2) except the locations are shifted some 30 feet to the nOriivs 


Buckingham Street between Dartmouth and Clarendon Streets will be 
relocated and integrated with the Back Bay station over the tracks. 
Existing utilities under the street will have to be relocated to other 
streets or maintained in the space above the railroad platform. The 
Buckingham Street exit to Clarendon Street will be relocated north of 
the existing one in order to provide station platform egress, convenient 
drop-off lanes for the station and improve the intersection of Claren- 
don Street and Columbus Avenue. 


Sy eae AL gf Construcciom South of Back Bay etacaon 


Between Back Bay Station’and Camden Street, the five proposed 
tracks (with walls and supports for an overhead deck) will require a width 
of 70 feet. The existing 66 foot right-of-way will have to be widened 
on the easterly side encroaching on existing Claremont and Carleton 
Streets. Takings will be necessary on the east side of the tracks at both 
the north and south edges of Massachusetts Avenue. 


The southerly tracks would be reserved for AMTRAK and commuter rail 
and the northerly two for the Orange Line. Railroad clearances will be 
inereased efrom 16" + towel oenmundec br tdges im this reach by removing 
at least 2 feet of existing subgrade and placing the 5 tracks on ballast 
(Fig. IV-69, Detail E). The subgrade can be drained without appreciably 
lowering existing groundwater levels. The Orange Line will be lowered 
by approximately 2 feet south of the Back Bay station with the three 
railroad tracks being dropped an additional two feet to better accommodate 
the proposed roof deck. Preliminary investigations indicated that 
existing walls and buildings abutting the right-of-way will not be struc— 
turally affected by the proposed depression in this area. 


Serle 25002 Contract #1 Tunnel - South Cove to Camden Streec 
with Orange Line Tunnel Option(SC-2) 


The northerly work limit for Contract #1 Alternative SC-2 would 
be at the southerly termination of the bored portion of the Oranges 
tunnel. At this point, the tunnel has already passed under the Massa-— 
chusetts Turnpike. The bored tunnel configuration adopted consists of 
twin arch shaped tunnels for inbound and outbound Orange Line (see Fig. 
IV-69A,Detail A). It is aligned in such a manner as to allow the Orange 
Line to proceed parallel to and beneath the existing Penn Central trackage. 


As soon as the Orange Line alignment has been brought parallel to 
the existing tracks above it, the shield-driven tunnel construction can be 
stopped and the construction method can be changed to twin side-by-side 
cut-and-cover boxes. This changeover also required a transition section 
(Fig.IV-69A,Detail B) which will bring the tracks from 20 feet On Genter 
and approximately 27 feet below railroad track grade back to 15 feeteon 
centers and about 21 feet below track grade. Using a 10 degree curve 
(R = 573') and spirals for 40 mph-train-operating speed at this point 
makes the transition section approximately 200-feet long. At the end 
of the transition section the Orange Line continues westward in a close- 





coupled, shallow twin-box structures built by cut-and-cover methods. At 
the same time, the railroad tracks will be lowered to allow 17'-8" verti- 
cal clearance throughout the project length. 


The ground water level is high in the depressed right-of-way cut 
between Shawmut Avenue and Camden Street and wide spread construction 
dewatering would be expected to cause adverse settlement of the adjacent 
retaining structures and buildings. Foundation-pile deterioration is also 
possible. Dewatering would also be expected to be excessively slow and 
expensive due to the silts and clays present in the general area. 


To avoid having to dewater the general subsurface area, the cut- 
and cover construction method proposed will permit the water table to 
remain high. This is accomplished by driving tight sheet piling on both 
Sides of the proposed trench to a point approximately 35 feet below track 
grade, excavating the trench in the wet and placing a substantial tremie 
concrete bottom sealing slab to stabilize the excavation bottom. The 
excavation is then progressively dewatered and the sheet piling is cross- 
braced by means of walers and struts at various elevations as soon as 
dewatering levels permit. 


Once the trench is fully dewatered and braced, the construction 
proceeds in the dry. A thin, lean concrete leveling course will be 
placed between the tremie concrete and the structural concrete of the 
normal or transition twin-box structure to provide a reasonably level 
Startang point. 


After completion of the box structure the trench cross-bracing 
will be removed and the sheet piling will be pulled where possible. Re- 
use of the available sheet piling and walers and struts is contemplated 
with a normal attrition allowance for repeated usage. 


The alignment proposed will permit the use of the southerly two 
Amtrak tracks and northerly Boston & Albany track during construction 
Seu —and-cover twih-box track structure (see Fig. IV-69A,,Detail.C). 
The distance between centers of the northerly Penn Central railroad and 
the southerly B&A track varies between 68 and 79 feet, leaving from 11.5 
to 15 feet between operating track centers and face of sheet piling for 
the required 43-foot excavated Orange-Line trench width. 


The only exception is in the transition structure area connecting 
the twin shield-driven tunnel section with the close-coupled twin-box 
section. The transition structure at its widest point requires a trench 
width of approximately 50 feet between faces of sheet piling. In this 
reach it is proposed to temporarily relocate the northerly B&A track some 
5 feet north closer to the Massachusetts Turnpike in order to provide a 
ten-foot clearance between operating track center and sheet-piling face. 


Construction of the cut-and-cover transit tunnels under the exist- 
ing railroad cut will require the removal from service, of the various 
street bridges and viaducts presently crossing the depressed Turnpike and 
faulnoad right-of-way. These structures will have to be taken out of ser- 
Vice one at a time in order to minimize traffic rerouting problems. They 
will be partially or completely dismantled over the railroad right-of- 
way to permit the cut-and-cover operations for the transit line to pro- 
ceed. These bridges will be rebuilt and their pier locations will be 
integrated with the new transit twin box structure. 


BAwee. 2.1: Back Bay Station Area 


The close-coupled twin-box structure for the Orange Line will 
run from under the Tremont - Arlington Street viaducts to a point be- 
tween the Clarendon and Dartmouth Street bridges, where the proposed Back 
Bay transit station will be located and integrated with the proposed re- 
building of the Back Bay railroad facility. The type of transit station 


structure best suited to the twin-box line structure would incorporate 

a shallow, side platform for the Orange Line (see Fig. IV-69A, Detail D). 
The shallow side platform configuration has the advantage of reducing 
construction costs and difficulties, elimination of vertical transi- 
tions before and after the platform and reducing the total project 
structure length. The side platform layout also eliminates costly 
horizontal track spreading transitions at both station ends that are 
required whenever close-coupled twin tracks are to be connected to a 
Station utilizing a center platform. In order to remain shallow, the 
passenger interchange between future railroad and Orange Line users will 
be at street level grade. The present Back Bay station will have to 

be removed down to railroad level in general and down to the column 
footings within the area occupied by the twin-box line structure or 

the station structure. The construction of the transit portion of the 
Back Bay station would be accomplished by the same sheet pile lined 
trench described for the close-coupled twin-box line structure, but in 
this case the trench required is approximately 60 feet wide. 


5 S2itenreiee Construction South of Back Bay Station 





West and south of the proposed Back Bay Station the transit track 
tunnel alignment swings to the westerly side of the present depressed rail- 
road right-of-way and comes up to grade north of Harcourt, Street. sine 
track structure changes from twin-box structure to an open-cut "Ur 
shaped structure of diminishing depth (see Fig. IV-69A, Detail E). The 
"U"-shaped structure is constructed by the same building scheme as 
described previously, utilizing cross-braced sheet pile trench walls and 
a tremie concrete base slab to control uplift and buoyancy forces. AS 
the transit grade rises the construction becomes lighter, and when zhe 
transit top of rail comes to within 3 feet of existing grade the "U" 
shaped structure is discontinued and the remaining section is DULL eee 
Simple cut. 


The open-cut "U" shaped structure starts at the tunnel portal 
approximately 220 feet south of Dartmouth Street, and ends at a point 
650 feet south of Dartmouth Street. To allow room for the structure, 
the existing low retaining wall between the Massachusetts Turnpike and 
the railroad right-of-way would have to be relocated about three feet 
to the west infringing on Turnpike property. 


Between Back Bay station and Camden Street, the five proposed 
tracks would be accommodated in a 70-foot right-of-way. Construction 
techniques utilized to provide 17'-8" vertical clearance for all tracks 
are as described previously in Section 5.2..2.1.2 ) (see. Fig.) lVyeGees 
Detail F). 


Die ctoien Contract #2 Depressed - Camden Street to Mozart Street 
Rail Service Discontinued During Construction (FH-1, -2) 

Due to the large quantities of earth to be removed between Camden 
Street and Forest Hills, it is considered desirable to divide the total 7 
guantities equally between those two points, removing half to the north } 
and half to the south on rails. Mozart Street, therefore, would representa 
the contract limit-south for Contract #2. Camden Street would represent | 
the contract limit-north. Station construction is anticipated as). 3 


separable from the line segment work and would proceed in proper sequence 
but under different contracts. 


Earth excavation would be accomplished with the use of heavy equip- 
ment, such as front end loaders, large trucks and cranes. The excavated 
material would be loaded into railroad gondolas for disposal. There are 
no spoil areas available in the immediate greater Boston area and 
hauling vast quantities of earth through the narrow, crowded streets is 
unacceptable; it slows construction progress and impacts adjacent communi-_ 
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ties. Movement of the excavated material by railroad to the north for 
this contract is feasible. 


As the existing embankment would be excavated and the material 
hauled along the right-of-way to a loading point, existing structures 
could be removed and also disposed of via rail. 


At an optimum distance behind the excavation of existing railroad 
embankment, steel sheeting would be driven on both sides of the proposed 
below-ground structure to the depth necessary for this excavation and 
construction. Provision would be made for utilities crossing the right- 
of-way by placing them in permanent or temporary locations as found 
necessary or desirable. 


Upon completion of a portion of the sheeting, below-ground excava- 
tion would proceed. When the water table is reached, excavation would 
continue with "clam shells" or other equipment suitable to the conditions 
encountered. Excavation may be completed in the wet and "tremie" concrete 
(waterproof) used for the bottom slab between sheeting walls. Upon com- 
pletion, dewatering may proceed by means of open pumping to permit the 
remaining concrete work to take place in the dry. Recharging of adjacent 
ground water table may be necessary during the dewatering period. Form 
work, reinforcement and finally concrete placement would be started and 
continued by incrzments to completion as excavation and sheeting proceeds 
ahead. Sheeting would be pulled after concrete is placed and reused 
further ahead prior to progress of below ground excavation. During the 
concrete placement, provisions would be made for station platforms, 
egress, drainage, ductwork, utilities, safety nitches, etc. 


The option to construct retaining walls with integral bridge seats 
could be considered. This would provide built-in capability to add 
decking, where practical, at some future date should a desire or need 
for it develop. 


Temporary street crossings would be replaced by permanent bridge 
structures and utilities would be positioned in their final location. 


Track work, the work on the passenger stations, arterial road, 
power signals and communications would be initiated as the work becomes 
feasible in relation to concrete installation. 


As the need for access to the construction site decreases, land- 
scaping and noise attenuating measures will get underway with the final 
fencing being installed to insure safety and secure the site. 


5.2.2.3.1 Construction Methods 


Reconstruction of the rail roadbed in a depressed section would 
require the building of new bridges over the right-of-way for local 
street circulation and accessibility of the proposed transit stations. 
New bridges will be constructed at the following locations: 


Ruggles Street 
Prentiss Street 
Station Street 
Tremont Street 
New Heath Street 
heath street 
Centre Street 
Mozart Street 


Additional pedestrian bridges would be built as required. 


All of the foregoing streets are presently spanned by railroad 
bridges which will have to be removed as the embankment comes down. 
Normally the bridge removal will take place while traffic continues 
to use the street. The only short period of interruption would occur 
when the actual heavy steel girders are actively being lifted out. 
This work would be scheduled for off-peak traffic hours so as to cause | 
as little inconvenience to the public as possible. | 


The width of the depressed "boat section" between interior wall 
faces varies from a minimum of 72 feet for the standard tangent section 
to 100 feet in width at the typical transit station. However, a station 
such as Ruggles Street, where facilities will be provided for both transit 
and commuter rail patrons, will require a cross-section width of 177 feet 
in the station area. 


The depth of cut for the depressed section will be approximately 
25 feet below the grade of existing streets that presently cross under 
the railroad embankment. This depth is necessary to provide required 
vertical clearance for electrified rail and transit operations and leave 
sufficient room to install a new bridge overhead to carry cross-street 
traffic across the depressed rail/transit. While the cross-streets are 
the primary factor in determining depth of depression, the depth does 
fluctuate as the height of terrain changes between streets. 


This depressed section will intercept numerous active utilities 
which presently cross beneath the Penn Central track area. It will be 
necessary to intercept these services and provide temporary support 
systems or temporary relocations to facilitate construction. Some of 
the gravity flow services such as storm drains and sewer services will 
be reconstructed in siphons under the depression while others will be 
finally relocated in utility bays provided in the new cross-street 
bridges. 


Stony Brook Culvert is the major service to be contended with. 
At Roxbury Crossing this 17'-0" x 15'-6" drain will have to). be relocated 
to permit construction of the depression. At Ruggles Street, large 
diameter branches of Old Stony Brook culvert will likewise require 
relocation prior for construction of the depression. 


The Line Segment from Camden Street to Mozart Street includes all 
phases of heavy construction. Initial work would be the excavation of 
an above-ground embankment approximately 18 feet high with granite re- 
taining walls along much of its length. It is anticipated thausexeavwa. 
tion would proceed from south to north, with heavy excavating equipment = 
loading the material to hauler units that would transport the material 
along the right-of-way to a convenient loading point. At this location, 
the material would be elevated onto railroad cars and hauled northerly 
to distant spoil areas as determined during the design phase. Concur- 
rently with this excavation, the retaining walls would be demolished 
and would also be loaded out. Cranes with stone hooks would assist in 
this operation. 


During the excavation, ties and rail would be removed and ballast 
stripped and stored if and as specified. Ahead of and concurrently 
with the excavation, existing bridges would be demolished and the steel 
and debris shipped out via railroad. 


As soon as a sufficient distance would have been graded to . 
approximately ground level or below as found convenient, sheet piling b 
would be driven on both sides of the right-of-way at the back footing : 
line of the proposed concrete "boat" section. A second excavation ; 
Operation would then proceed. When the water table would be reached, 
the area would be dewatered as necessary and equipment suitable for 
wet excavation introduced. In dewatering, the water table outside the 
sheeting line would not be affected as recharging would be undertaken 
as required. 


Dell 


At each designated crossing street, a temporary crossing bridge 
would be installed prior to subsurface excavation. As soon as the 
"boat" section wall was completed in each area, the temporary bridge 
would be replaced with a permanent structure. 


As the sheeting operation would progress, existing utility 
installations, including drainage culverts, would be relocated or 
hung on supports crossing the cut area. Some utilities would require. 
relocating more than once to expedite the excavating operation. 


When excavation and utility protection would have advanced a 
feasible distance, dewatering (and possibly recharging) would begin 
so that a foundation layer of gravel could be placed, the concrete 
"boat" section formed, the reinforcement installed and concrete poured. 
The section would be poured transversely in continuous operations for 
predetermined lenghts. 


Provision would be made for collecting storm water from the 
"boat" section and pumping the runoff to an existing surface system. 
If necessary, the surface system would be modified or revised to take 
the quantity collected. It is anticipated that the quality or quantity 
so collected would not be materially different than that now being 
discharged to the existing system. 


An adequate pumping system would be installed with pumps fed 
by two separate power sources plus standby diesel/generator equipment. 
All systems will operate on automatic controls with emergency capabilities 
bough san. 


When the "boat" section would have proceeded for an optimum distance, 
the sheeting would be pulled and reused, the concrete walls backfilled 
and the area landscaped and protected by security fence. Six-foot chain 
link fence would be the standard method of protection. 


All utilities presently crossing the right-of-way would be re- 
located to and supported by the proposed crossing bridge structures. 
Since these proposed bridges would be in general, at or in the immediate 
VWeeimaty Of existing crossing streets, utility relocation is not con- 
Sidered to be a major problem. However, in isolated cases it may be 
necessary to support a utility on an individual structure, 


The existing storm-water and sanitary system would require modi- 
fication because of the introduction of the depressed transit facility. 
The quantity and quality of the runoff would not be affected. Pumping 
would be required at certain points. Major drainage work would be 
involved in lowering the Stony Brook Culvert, as well as a large adjacent 
culvert. Siphon reconstruction of these culverts may be required to under- 
pass the rail/transit depression. 


Track would be spaced on 13 feet centers for the relocated Orange 
Line and on 14 feet centers for the railroad, with 14 feet minimum be- 
tween the Penn Central and the Orange Line. Eight-feet six inches would 
be allowed between the centerline of the outer tracks and the nearest 
obstruction (in this case, the "boat" section wall). 


Rail would be 115-pound R.E. for the Orange Line and 132-pound R.E. 
for the Penn Central. All rail and fittings would be new. The open-cut 
area would be fenced with chain-link fence. 


522.4 sGontract #2) Bbevaredas Camden Street to Mozart Street — 
Rail Service Discontinued During Construction (FH-3, -4) 


Construction over the entire length of this contract consists of 
widening and raising the existing embankment, an operation of relatively 
smaller magnitude when compared to the depressed alternatives. It is 
contemplated that suitable borrow material would be brought in and stock- 
piled prior to the detouring of railroad traffic. Rehandling of this 
material represents a major contract operation. 


Existing railroad bridges over the local streets would be removed, 
the sub-structure demolished and new bridges constructed in more optimum 
locations. «The new rail/transit structures would have longer spans to 
allow a more open atmosphere at the streets and sidewalks below. At sta- 
tion areas, bus drop-off and general Station access also require wider 
street space,and therefore, longer bridge spans for the rail facility 
above. New retaining walls in the vicinity of the reconstructed bridges 
would be required. Pile support and consequently pile driving would be 
necessary for all bridge abutments, piers and retaining structures. The 
drainage and utility systems which currently cross the embankment at 
through streets require extensive reconstruction as flooding is currently 
a common occurence. 


The project would be fenced and sound barriers included. Where 
possible, fencing and sound barriers would be combined to form a com— 
posite device which would provide adequate security. In addition, land- 
scaping treatment for the elevated alternative, in an effort to mask the 
embankment would be much greater in scope as compared to the depressed 
alternative. Landscaping contracts, therefore, provide an important 
part of this general contract. 


Construction scheduling is not considered complicated, but would 
require the demolition and construction of more than one bridge and sta- 
tion structure concurrently in order to expedite completion. Virtually 
all operations could be conducted concurrently throughout most of the 
length. 


5. 20224016 ConstructionaMethods 


Reconstruction of the railroad embankment to accommodate 


the five new tracks in this contract will require the demolition 
of existing and reconstruction of new bridges at the following 
streets: 


Ruggles Street 
Prentiss Street 
Station Street 
Tremont Street 
New Heath Street 
Heath Street 
Centre Street 
Mozart Street 


In view of the fact that new bridges carrying rail/transit 


traffic will be wider than present bridges spanning cross-streets, 
it is anticipated that bridge construction will permit vehicle 


traffic to remain on present streets. Some restrictions may occur 


and short periods of closure might be necessary during placement 
of structural steel. During periods of pile driving for new 
bridge piers or abutments, it may be necessary to move tratric 
away from the immediate construction operation. It would appear 
that such a move can be readily accomplished with paved detours 


adjacent to the work site even if it is necessary to remove portions © 


‘ 
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of embankment which will ultimately be widened. [In any event, 
traffic interruptions of any unavoidable nature would not be 
permitted during morning and evening peak traffic periods. 


In the elevated design, the utilities in the existing 
cross-streets will be subject to some relocation to accommodate 
the foundations for new bridges. The relocations would not be 
major and would likely be accomplished with one move. Stony 
Brook Culvert, the major utility service in the corridor, will 
require some relocation at Roxbury Crossing where the facility 
would be subjected to new pressures from bridge construction 
and proposed retaining walls. The Old Stony Brook Culvert at 
Ruggles Street will not be sufficiently impacted to require 
relocation or a siphon. 


The proposed embankment will be reconstructed, where 
possible, to a height that will provide smooth underpass street 
profiles and develop the City of Boston's desire for 16 feet of 
vertical clearance under bridges. 


The proposed embankment will also be raised to a height 
that will permit elevating the grade of some of the existing 
streets which sag under the embankment. The elimination of 
street sags under the embankment combined with proper drainage 
systems preclude continued flooding during stormy periods. 


The new embankment section will utilize existing granite 
masonry walls wherever possible together with newly constructed 
walls to contain the widened five track facility. The new em- 
bankment will have a normal minimum width of 80 feet from face 
to face of wall. Station areas, of course, would be widened to 
accommodate the new transit platforms. 


The influx of new construction materials, wherever 
possible, would be handled by railroad. However, with the 
demolition of so many railroad bridges the utilization of city 
streets for some hauling access must be considered a reality. 


Under the elevated option the additional earth material 
required for widening the embankment could be hauled in via rail 
car and stockpiled at a predetermined site. This would eliminate 
unnecessary cluttering of city streets except for the minimal re- 
handling from stockpile to placement area. 


During this same period work could get under way for 
the demolition of portions of existing retaining walls and 
construction of new walls could begin. When the railroad no 
longer is critical for hauling in materials, bridge demolition 
and reconstruction would begin. 


The demolition and reconstruction of bridges is the 
Single most time consuming item of work in this contract. Bridge 
demolition will be accompanied or immediately followed by the 
relocation of utilities to provide an unimpeded work area for 
the new structure. 


Bridge construction operations may very likely have to 
be scheduled so that major operations are not simultaneously taking 
place at two adjacent cross streets at the same time. While ex- 
tensive precautions will be taken to protect traffic, the possi- 
bility of unnecessarily impacting the travelling public should 
not be permitted. 


water will normally drain into the soil. At bridge overpasses, 
however, systems will be provided to catch all storm water and 
conduct’ ib ima closed pipe to city drain systems. All bridge 
decks will be completely tight so that the dropping of debris 
onto the transit patron or the travelling public will» be pre- 


Since the embankment is of earthen construction, rain 
| 
; 
cluded. 


The new five track system, like the depressed alternative, 
will have tracks spaced at 13 foot centers for the Orange Line 
and 14 foot centers for the Penn Central. 


5624 2. Da CO rac Cen ores Depressed - Camden Street to Mozart 


Streeen har! Services Discontinued During Construc— 
tion (FH-5, FH-6, PHP-1, PHP-2) 





Construction of the modified depressed and Post Hearing alterna- 
tives involves removal of the “existing track bridges, rails, ties and 
ballast, leveling or the embankment, reconstruction of the local cross 
streets, the construction of retaining walls, the placing of bal last jaeeey = 
ing of tracks and all other tasks associated with the construction of a 


rai l/transit secrecy 


The present rail facility as situated on an embankment located 
near the low point of a valley which the rail follows in this area. The 
proposed modified depressed alternative would locate the rail/transit tracks 
about 10 feet below the surrounding terrain. In order to construct the 
facility in a depressed section and to bridge the local streets over the 
rail/transit facility the surrounding terrain would have to be raised ten 
to fifteen feet along the length of the contract. 


Construction scheduling for this alternative is considered com- 
plicated mainly due to the difficulty in maintaining cross traffic through- 
Out the? COrridor-. 


5.2.2.5-1 Construction Methods 


This alternative would require the removal of the follow- 4 
ing track bridges: 


Mozart SereeL 
Centre street [ 
Heath Street | 
New Heath Street 
Tremont Street 
Station Street 
Prentiss Street 
Ruggles Street 


Construction would proceed from south to north and the structures 
would be removed in the order given. Transportation of the dis- 
mantled structures as well as the rails, ties, ballast and granite 
blocks could be done by rail. 


a 


Following the removal of each structure and adjacent track, 
etc. the existing embankment would be levelled and additional 
material brought in when required to construct the area, to appro- 
priate finished grade. Sheeting would then be driven on both sides 
of the rail/transit facility at the proposed location of the back 
of footing and the section excavated. The depth of the section 
excavated would be ten to fifteen feet below the elevation of the 
surrounding area. Suitable excavated material would be used at 
the site for fill. Unsuitable material would be transported 
out of the area or used as slope dressing. 
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As the sheeting operation progresses, existing utility 
installations, including drainage culverts, would be hung on 
Supports crossing the cut area. Some utilities would require re- 
locating more than once as phasing of the excavating operation 
would dictate. The major utility in the Corridor is the Stony 
Brook Culvert. Where required, utilities which are to be placed 
in an inverted syphon would be constructed at this time. Con- 
StTLrUuction Of the walls for theyrail/transit secevon would follow 
the: excavation and. utility relocation. 


The local cross streets would be worked on concurrently, 
but would be restricted to a very precise timetable dictated by 
the maintenance of local traffic. In many cases the local streets 
would need to be reconstructed for’ a length of two to three hun- 
dred feet on either side of the tracks with fills in excess of 
fifteen feet. This type of construction precludes temporary 
roadways or stage construction of the local street and requires 
a long term closing of the street. Therefore, adjacent cross 
streets could not be worked on concurrently. 


Local street bridges to be constructed under this contract 
would be: 


Boylston Street 
Mozart Street 
Centre Street 
Heath Street 
Cedar Street 
Tremont Street 
Ruggles Street 


Track work, the work on the passenger stations, arterial 
road, power Signals and communications would be initiated as the 
work becomes feasible relative to the completion of significant 
lengths of the rail/transit section. 


As the need for access to the construction site decreases, 
landscaping and noise attenuating measures would get underway with 
the final fencing being installed to insure safety and secure the 
site. 


eto Owe COntracti a. Depressed ia, MOzartiotreet) to Forest Hillis 


Rail Service Discontinued During Construction 


Reconstruction of the rail roadbed in a depressed section would 
require the building of new bridges over the right-of-way for local street 
circulation and accessibility to the proposed transit stations. New 
bridges will be constructed at the following locations: 


Boylston Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBride Street 
Morton Street 
Washington Street 
Paul Gore Street 


In addition, a pedestrian overpass would be built at Oakdale Street cross 
ing both the tracks and the proposed arterial street. 








As in the previous depressed section, the width of the depressed 
"boat section" between interior wall faces runs from a minimum of 72 feet 
for the standard tangent section to 100 feet in width at the typical tran 


station. 


Again, the depth of depression will be approximately 25 feet with 
variations as set forth in 5.2;2.3-1. 


Utility services will be intercepted and handled as in the previous 
depressed section. However, in this section Stony Brook Culvert is suffi- 
ciently removed from the construction site so that relocation of this majo 
facility is not necessary. However, in coming out of the depression south 
of Forest Hills Station, Stony Brook is once again encountered. To overcome 
impacting this large facility, the grade of the depression through 
Forest Hills Station was raised sufficiently to allow a track grade which 
could overpass the culvert. The raising of the grade at Forest Hills Staq~ 
tion also permitted laying out a local street pattern which provided bette! 
movement for station access and egress. 


5.2.2.6.1 Construction Methods 





The Line Segment from Mozart Street to Forest Hills would 
require construction procedures identical to those for the Line 
Segment from Camdem Street to Mozart Street (see Section 5.2.3.1) 


5.2.2.7 Contract #3 Elevated - Mozart Street to Forest Hills - 
Rail Service Discontinued during Construction 


Reconstruction of the railroad embankment to accommodate a new 5° 
track system in this contract will require the demolition of all existing 
and construction of new bridges at the following sites: 


Paul Gore Street 
Boylston, Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBridge Street 
Morton Street 
Washington Street 











5.2.2.7.1 Construction Methods 


The conditions and construction procedures as outlined 
under Elevated Contract #2, Camden Street to Mozart Street (secti 
5.2.2.4.1), apply here equally as well since both contracts are 
Similar in scope and content. 


5.2.2.8 Contract #3 Modified Depressed - Mozart Street to 
Forest Hills - Rail Service Discontinued during ; 


Construction 


Construction of the Modified Depressed alternative within the 
contract #3 limits would require the removal of the track bridge at the 
following locations: 


Boylston Street 
Green Street 
Williams Street 
McBride Street 
Morton Street 


Following the removal of the existing structures, the existing 
embankment would be reconstructed to the proposed design grades and sheeting 
would be driven for the proposed footings of the rail/transit walled sec- 
tion. The area within the sheeting would be excavated, the walls formed 
and the concrete placed. As the section proceeds local street bridges 
proposed to cross the rail/transit facility would be constructed. The 
structure would be located at: 


Boylston Street 
Minton Street 
Green Street 
Gordon Street 
Williams Street 
McBridge Street 
Morton Street 


Utility service interrupted would be handled as described in 
previous depressed sections. 


5.2.2.8.1 Construction Methods 


The Line Segment from Mozart Street to Forest Hills would 
require construction procedures identical to those for the Line 
Segment from Camden Street to Mozart Street (see Section 5 22 Ose 


5.2.2.9 Contract #4 Arterial Street - Ruggles Street to Forest Hills 


59.2.2.9.1 = Segment #2 


To construct this segment the first phase could be to 
build a detour road which would replace the streets taken out 
of service while the Arterial Street was being constructed. 
It would be 4 lanes wide with connections at all cross streets 
now intersected with Columbus Avenue. When constructed, traffic 
would be transferred from Columbus Avenue to the detour road. 


All existing pavement, curbing, foundations and any un- 
suitable material between the detour road and Penn Central 
right-of-way, within the limits of Segment #2 would be excavated 
and removed from the job site. 


The entire area within the described limits would be 
constructed to its final grade with the exception of the arterial 
street which would be constructed to the subgrade. 


All utilities would be relocated and connections made to 
those previously relocated under the rail/transit facility con- 
struction contract. In the event the arterial street preceeded 
the rail/transit facility provisions would be made for the future 
connection. Catch basins, man holes and all roadway drainage 
pipes would be laid. During this phase of the operation all cross 
streets would remain open, to,.,traffic after the sub-base has been 
placed and a temporary pavement laid. 


As each cross street was reached, the cross street would 
be closed to traffic, the temporary pavement excavated and the 
permanent pavement laid with the joining of pavements done in 
conformance with accepted practices. 


As the pavement phase is completed, street lighting, 
signalization and signs would be installed followed by the con- 
struction of the sidewalks and the landscaping of the area be- 
tween the arterial street and the rail/transit facility. The 
new street would then be opened to traffic. 
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The detour road would be excavated, the cross streets 
reconstructed and the area from the arterial street to the taking 


lines would ke landscaped. 


5.2.2.9.2 Segment #3 - Centre Street to Forest Hills 





There were two design alternatives developed for this 
segment, the first being an alignment completely on the easterly 
side of the rail/transit facility from Centre Street to Forese 4 
Hills. The second aligned on the easterly side of the rail/transit@ 
facility and would be located on the westerly side of the tracks 
to a point approximately 600 feet north of Morton Street where it © 
would cross under the tracks to become aligned with Hyde Park > 


Avenue vat Morton ssotrecc, ¢ 


There would be no detour road built in conjunction with ry 
segment three of the arterial street because no major street is 
being closed to traffic during the construction phase- 


¢ 
¢ 


Arterial Street East 5 


The construction of Segment #3 would involve the demolition 
of all buildings scheduled to be removed under the Arterial Street 
Fast alternative (FH-4). Following the demolition of the necessary@ 
buildings, modifications to the local streets would be made which ~ 


include: 


e The excavation of Lamartine Street in segments. 
Utilities would be removed or rerouted as required. 5 


e The excavation of Oakdale Street from Green Street to a 
point 250 feet north of Green Street." A 90-foot dia- 
meter cul-de-sac would be constructed on Oakdale Streety 
approximately 250 feet north of Green Street. x 


e The excavation of Bishop Street from Everett Street to 
the Penn Central right-of way. 


The local cross streets would be rebuilt from the raue 
transit facility through the intersection location to meet existing 
grade east of the proposed arterial street. Utilities within the 
cross streets would be relocated and adjusted during the recon- 
SLrUCELoOn,. 


All utilities, drainage structures and pipes would be in- 
stalled. The area within the taking lines and the rail/transit 
facility would be landscaped. The arterial street would be inter-_ 
faced with the cross streets, the connection with Centre Street | 
and Morton Street made, pavement markings applied, lighting, 
ei Rim and signing installed and the facility opened to 

Lad tac. 
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Arterial Street West 


The construction of Segment #3 - Arterial Street West, by 
necessity,would have to follow the construction of the rail/ 
transi bofaciwhi Cy. 
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The first phase of the construction of Segment #3 would in= 
volve the demolition of all buildings scheduled to be removed unde 
the Arterial Street West alternative (FH-4). Following the demo- i 
lition of the necessary buildings, modifications to the local iY 
streets would be made which include: is 


tg 


4 
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e The excavation of Lamartine Street in segments. 
Utilities would be removed or rerouted as required. 


e The excavation of Ballin Terrace, Utilities would be 
removed or rerouted as required. 


@e The excavation of Lawndale Terrace from the existing 
railroad embankment to a point 100 feet east of 
Lamartine Street. 


e The excavation of Lamartine Place from the existing 
railroad embankment to a point 200 feet east of Lamartine 
Street. A connecting street could be constructed be- 
tween Lamartine Place and Oakdale Street approximately 
150 feet west of the existing Penn Central railroad. 


e The excavation of Oakdale Street between Green Street and 
a point approximately 250 feet north of Green Street. At 
that point a 100 foot diameter cul-de-sac would be con- 
structed. All utilities would be removed and rerouted as 
required. 


e The excavation of Call Street from Green Street to 
Everett Street along with the removal and rerouting of 
utilities as required. 


e The excavation of Call Street from Hall Street to McBride 
Street. The utilities would be removed and rerouted as 
required. An improved connection would be constructed 
between McBride Street and Call Street and a replacement 
connection would be constructed between Hall Street and 
Boynton Street approximately 50 feet west of the exist- 
ing Call Street. 


Locale streets which Cross under, the proposed xrail/transit 
facility would be reconstructed to the final line and grade. All 
utilities would be adjusted as required. The final pavement would 
be placed with provisions for a stub connection to the Arterial 
Street. The cross streets would be open for traffic. The streets 
included are Mozart Street, Boylston Street, Minton Street, Green 
Street, Williams Street and McBride Street. 


The section between Jackson Square to Marbury Terrace from 
the rail/transit facility to the limit of the takings would be 
cleared. 


The Arterial Street would be constructed to the line and 
grade of the sub-grade and the remainder of the area within the 
project limits constructed to final grade. 


The utilities and drainage pipes would be installed, catch 
basins and manholes constructed and the necessary connections to 
existing drainage systems and utilities made. Connections would 
be made to Mozart Street and Marbury Terrace, but the Arterial 
Street would not be open to traffic at this stage. 


Proceeding south, the section from where the Arterial 
crosses beneath the rail/transit facility at Marbury Terrace to 
where it recrosses north of Forest Hills would be constructed. 


The Arterial Street would be constructed to the line and 
grade of the sub-grade and compacted to the prescribed density. 
The utilities and drainage pipes would be installed, catch basins 
and manholes constructed and the required connections to existing 
drainage systems and utilities made. The connections to the cross 
streets would be made but the Arterial Street would not be open 
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Morton Street relocation would be essential to the opening 
of the Arterial Street to traffic. Construction of Morton Street 
could be done at any stage of the project as it is independent of 
the other phases of this project. Morton Street West would be 
closed to traffic, the existing pavement excavated, and the 
utilities. and drainage structures relocated or rebuilt as required. 


The section of the Arterial Street between the undercross-— 
ing of the rail/transit facility and Morton Street is a short sec- 
tion, which includes a connection to Washington Street. The area 
would be cleared, and the arterial constructed. Utilities and 
drainage pipes would be installed, catch basins and manholes con- — 
structed, curbing set, and the gravel sub-base placed. q 





The area designated for landscaping within the taking lines 
for the entire length of the Arterial Street would be landscaped 
and the facility opened for traffic. 





5.2.2.10 Contract #5 - Trackwork - South Cove to Forest Hills k 
Trackwork could be considered in one segment (Contract 5) from north | 

of Berkeley Street to a connection with existing Penn Central tracks imme- — 

diately to the south of Forest Hills. It is considered advisable, in order ~ 

to expedite completion, that the work should be done under two separate 

contracts (Contract 5a and Contract 5b), one for railroad, the other for 

the relocated Orange Line. 


Spreading of ballast, distribution of ties and laying of rails 
would proceed from south to north in order to allow uninterrupted delivery 
of welded rail strings 1500 feet long. It is not feasible to deliver from 
the north because there would be trackwork and civil construction 
in the Berkeley Street/Dartmouth Street area. In addition, there would be 
interference with rail traffic on the Boston and Albany and Penn Central 
lines between Back Bay, the Penn Central yard and Boston's South Station. 


Rail welding into strings, joint grinding and weld testing could 
be performed off the project site ata location selected by the construc— 
tion contractor and approved by the MBTA, Undrilled 115 pound RE rail | 
would be used for transit and undrilled 132 pound RE rail would be used q 
for railroad installations. An established welding plant would be desirable ~ 
from an expertise standpoint; however, a portable plant could be suffi- | 
ciently productive and possibly more efficient in making deliveries as 4 
required. | 





After welding, each joint would be ground to assure a true section 
and acceptable riding qualities. The rail strings would then be loaded on 
a rail train for delivery to the site. A rail train is composed of several — 
tiers of supports mounted on flatcars which have been connected to form % 
the rail train capable of taking many strings. The majority of the strings® 
would be produced 1500 feet long. Some strings would be made to shorter _ 
lengths for connection to crossovers and insulated joints at impedence bonds. 














Ballast would have been spread and ties placed an optimum distance 
ahead prior to rail delivery. Grade would be kept low so that completed 
track would be raised to exact profile grade during ballasting operations. 


Upon delivery, strings would be "snaked" forward from the rail 
train, set in position and fastened to the ties sufficiently to let the 
train proceed on the track for the delivery of strings ahead. Between 
rail train operations, rail would be fastened permanently and rough 
ballasting performed. When one track would have proceeded a suitable 
distance, rail would be delivered for the second or third tracks. The 
train rail would move forward as far as possible on the completed track, 
rail strings would be anchored and the train backed out from under them. 


Continuous strings would be field welded on the site, all rail 


clipped to the ties to control expansion and crossover installation and 
ballasting completed. 


A choice of ties is possible. Wood ties have been used from early 
times and have given good service. Cresoted timber ties, though generally 
difficult to obtain in quantity, can be expected to have a minimum life 
expectancy of 25 years in transit service. Precast concrete ties would be 
readily obtainable. They would be heavier than wood and would offer great- 
er resistance to rail stress. They could be spaced further apart than 
wood ties. Concrete ties would have a mugh higher life expectancy in 
transit service. However, concrete ties would allow current leakage suf- 
ficent to preclude the use of certain train control and cab signal cir- 
cuits. This could be overcome successfully by introducing insulated 
track-mounting hardware. 


The addition of resilient rail fasteners in the form of a neoprene 
pad between the rail and the tie or concrete tunnel invert will reduce 
vibration levels on the order of 5-10 dB compared to direct fixation. 
While this is an effective means of vibration control, it will not reduce 
noise. 


There should be no difference in track-installation techniques 
should the track be on an embankment or in an open cut or depressed section. 
In any of these cases, there would be no operating railroad at approximately 
the same grade from which rail strings could be unloaded along the site 
expeditiously. 


An alternative studied between the portal of the South Cove tunnel 
and the vicinity of Massachusetts Avenue places the transit tracks ina 
tunnel (see Section 4.4). In this area, the rail could be directly bolted 
to the concrete deck. Bolting to the deck would require insulation be- 
cause of excessive current leakage which interferes with the track-signal 
system. 


5.2.2.11 Contract #6 -— Power Supply and Distribution (MBTA) 


For the purposes of the impact analyses, two types of traction 
power were studied, Overhead Catenary System and Third Rail System. 
With either system, the traction power supply would have a voltage range 
of 450-690 volts dc. Under Contract #6, power, equipment and facilities 
would be installed as determined in final design. 


Overhead Catenary System 


The intercity rail (AMTRAK) and the Federal Railroad Administra- 
tion (FRA) are required to provide an electrified overhead catenary system 
as part of the New England Corridor Project. The catenary supports for 
AMTRAK could be also used by MBTA Orange Line. 


For the catenary alternative with depressed tracks, catenary wires 
would be supported from the boat section walls. Where the walls were 
lower than the required wire elevation, stub poles would be bolted to the 
top of the wall. Poles could also be installed from within the limits of 
the boat section walls. This support system, though feasible, is less 
desirable since it generally reduces side-clearance dimensions, 


For the elevated-track alternative, catenary wires would be sup- 
ported by steel-cantilever brackets mounted on reinforced-concrete founda- 
tions. 


Supports would be spaced approximately 100-200 feet apart. The 
conductors would have feed ends spaced approximately one mile apart, at 
which point strain insulators would be installed. One feeder would be 
tied to the catenary at each pole. 


| 
Third-Rail System | 


To be compatible with the present operating Orange Line, the in- | 
stallation of a third-rail power system would be desirable. Such a systetal 
would eliminate the need for retro-fitting pantographs to the present | 
rolling stock. Cost comparisons for the basic power system (substations 


not included) indicate that the capital cost for third-rail is approxi- | 
mately 15 percent less than that for catenary. 


For safety reasons, in all alternatives, the right-of-way would be 
fenced. In addition, the catenary wires would be shielded in specific 
areas in order to protect against inadvertant contact. 


51292722 "Contract? #7 - Signal and Communication Ssysveme 


The installation of the signal and communication systems for the 
railroad facility would be done under Contract #7a. Equivalent work for 
the Relocated Orange Line would be done under Contract #7b. 


Under either the track-depressed or track-elevated alternative, 
identical signal and communication systems would be installed. Under the 
depressed alternative, conduits for signals and communications would be 
hung on the walls of the boat section. Provisions would be made for 
connections to wayside signals, switch interlocks and trips, and to impe-— 
dance bonds. For the track-elevated alternatives, signal and communication 
wiring would be in a duct bank along the right-of-way with manhole pull- 
boxes spaced approximately every 500 feet. Connections to wayside trip 
catenary supports would be made for connection to wayside signals. Signal 
display mounts would be installed at locations selected during final de- 
Sign. Conduit would be provided for extending circuits to passenger 
stations, consoles and electric substations. 


5 2.20.3, Contract #8 = Passenger soctations 
Dit ai dick 50idn GONSL ad: 


Three basic construction contracts are anticipated for the 
following stations: 


8a and 8b Back Bay, Massachusetts Avenue 
8c and 8d Jackson Square/Roxbury Crossing, Ruggles Street 
8d and 8f Boylston Street/Green Street, Forest Hills. 


Station buildings for Massachusetts Avenue, Boylston Street, 
and Green Street are considered prototypical for design and con- 
struction purposes. Their construction would most likely be simi- 
lar, consisting primarily of reinforced concrete. . PrecaStwi loGm 
roofs and platform canopies would provide attractrive cost efficient 
construction. Although architectural treatments would vary with 
each station, maximum use would be made of materials proven most 
effective for station finish. Where required, surfaces, which ams 
mark resistant, skid resistant, light transmitting or sound 
deadening would be utilized to minimize problems of safety, 
maintenance or station environment. Station graphics and com- 
ponents would be in accordance with MBTA standards. 


_ _ No station building would be materially affected by 
decisions which relate to the construction of the arterial street. 
Station access and construction of external circulation systems, 


however, are generally less integrated into the roadway network 
without the arterial street. 
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Under the depressed-track alternatives, the buildings would 
be constructed on girders crossing the boat section. The girder 
bridge seats would be incorporated into the walls of the boat 
section. The decks for the buildings could be provided by pre- 
stressed, precast "T" girders or a reinforced slab resting on 
beams / box beams or composite sections. The passenger platforms 
would be constructed on the deck of the boat section, being tied 
in by reinforcing bars protruding from the boat section for that 
purpose. 


If the tracks are to be located on an elevated structure, 
the passenger building could be constructed on conventional 
footings, as determined by soil conditions. 


The overhead platforms could be supported on a girder 
system designed to support the transit and railroad loadings. 
Girder construction would likely be of steel, prestressed concrete 
Or composit beams. Use of an open-truss system between adjacent 
streets would provide natural lighting and give better opportunity 
for surveillance of the station area. 


The Ruggles Street/Northeastern Station would be designed 
to allow transfer between the Orange Line and commuter rail with 
future provisions for crosstown transit. For this reason, the 
configuration of the facility would differ markedly from that 
of the stations described above. The addition of the commuter- 
rail platforms increases the overall width at the station area 
to approximately 177 feet. This is an increase of about 77 feet 
in width over the protypical stations. 


As Contract #3 proceeds southward from Mozart Street, first 
Boylston Street then Green Street would be scheduled for construc- 
tion, both prior to Forest Hills. Jackson Square and Roxbury 
Crossing stations would follow shortly as Contract #2 proceed north- 
ward from Mozart Street. These would be completed before Forest 
Hills and Ruggles Street/Northeastern. 


Ree to. 2 hOorest. Hills Station 


The Forest Hills passenger station for depressed alterna- 
tives would be constructed at the approximate ground elevation 
of Hyde Park Avenue. The basic concert of the station building 
would be the same regardless of whether the tracks were elevated 
or depressed. 


Once the mainline track work gets underway, it will be 
necessary to terminate Orange Line service at a point north of 
the present Forest Hills Station complex so that an open, unim- 
peded work area will be available for new-station construction. 


A temporary station could be constructed around the exist- 
ing elevated track system in Washington Street. The northerly 
end of a new station would be approximately 750 feet north of 
the present Forest Hills station and adjacent to existing MBTA 
bus and Green Line terminal property. This location provides 
sufficient room for a temporary station with adequate patron 
access and egress. South of the temporary station location, 
sufficient elevated track could remain in service to provide a 
train turn-back. This entire temporary operation could be 
accomplished between the present Forest Hills Station and the 
proposed temporary station location. With the exception of new 
switches, no additional new track would be required. The remain- 
ing existing elevated track through Forest Hills Station could 
be removed to permit complete construction of the new Orange Line 
Terminal. 


Once the existing elevated structure has been removed 
from the new station work area, the main track envelope could 
be completed and first-level construction of station and commer- 
cial space adjacent to Hyde Park Avenue could begin. The next 
stage would be the second level of construction for the proposed 
bus concourse adjacent to Hyde Park Avenue. Simultaneously, 
construction on the west side of the proposed station adjacent to 


Washington Street could be undertaken to accommodate the new Green 
Line trolley station. 


Once the major heavy station construction at ground level 
is basically completed, work could proceed on the parking deck 
over the station-busway complex. Concurrently the reconstruction 
of Hyde Park Avenue, Washington Street and required bridge struc— 


tures could be completed to provide a totally functional operating 
transportation terminal. 


At all times during the construction of the Forest Hills 
Station complex, the travelling public will have vehicle access 


through the existing street pattern or by means of temporary. 
adjacent detours. 


The Forest Hills Station would be dependent upon the com- 
pletion of Contract #3 (Mozart Street to Forest Hills)..,..Since 
Contract #3 would proceed from north (Mozart Street) to the south 
in order to maintain railroad service for the disposal of excava- 
tion, Forest Hills would follow Boylston Street and Green Street 
in construction sequence. It would preceed Ruggles Street, 
Massachusetts Avenue and Back Bay. 


5.2.2.13.3 Green Street Station, Boylston Street Station 
Jackson Square Station, Roxbury Crossing 
Station, Ruggles Street/Northeastern Station 


The layout of these stations would be virtually.the,same, 


some modification being required to meet access from adjacent 
streets. 


Ruggles Street/Northeastern Station would be the last sta- 
tion scheduled within the limits of Contract #2 (Camden to Mozart 
Street). It would follow Jackson Square and Roxbury Crossing 
station, but run concurrently with much of Roxbury Crossing con- 


struction. It would be scheduled ahead of Massachusetts Avenue 
to the north. 


5.2.2.13.4 Massachusetts Avenue Station 


The general configuration of this station would be similar 


to Green Street, Boylston Street, Jackson Square and Roxbury 
Crossing. 





The Massachusetts Avenue Passenger Station would be support— 
ed by girders and columns over the proposed transit tracks which — 
are depressed below street grade. The transit and railroad tracks 
would be approximately two feet lower than existing Penn Central 
track grade. The lower track grade has no effect upon station 
construction. The station platforms could be supported on a con= — 
crete foundation furnished under a previous Contract a peli 


station building would probably be constructed of reinforced and 
precast-concrete. 



































Since the station would be located within the limits of 
Contract #1, which follows both Contracts #2 and #3 in construction 
timing, it is the final station to be scheduled for completion. 
It would follow all stations to the south, concurrently with the 
proposed station at Back Bay to the north. 


Deeeat Is) packs bay otatLon 


Station construction for Back Bay was analyzed for two 
alternatives. Alternative SC-1l provides for all track passing 
the station to be approximately in the same grade. 

Alternative SC-2 places the transit below the railroad facility. 


The construction of the Back Bay Station under Alternative 
SC-1l requires acquisition of land along the south right-of-way 
line of the existing Penn Central trackage. These acquisitions 
are required to accommodate two Boston & Albany tracks, 3 Amtrak 
tracks and two tracks for the Orange Line together with their 
respective passenger platforms. 


The first step would be to reconstruct the retaining walls 
at the relocated southern right-of-way line, together with the 
street crossing bridges and viaducts. The three tracks closest 
to the southern right-of-way will be used for railroad operations. 
These tracks will be depressed about four feet below their current 
elevation throughout the station. 


In Alternative SC-1, there will be a railroad side platform 
closest to the relocated and widened southern right-of-way line. 
This platform and part of the slab protecting the adjacent track 
against uplift will be combined with a vertical stem to form a 
cantilevered retaining wall (from the eastern end of the platform 
to a point adjacent to the Heath Building on the west side of 
Clarendon Street). Construction of this segment can proceed be- 
hind a protected cut braced by a system of tight sheet piles 
and walers which can be tied back or strutted into the right-of- 
way area. 


Opposite the Heath Building the needed right-of-way space 
butts up directly against the basement wall of the building. Be- 
cause of space limitations, this basement wall could be utilized 
as a part of the railroad platform side wall. The Heath Building 
is founded well below the anticipated level of station construc- 
tion on footed caisson-type piles. The basement level of the 
building is about 12 feet above the excavation subgrade of the 
adjacent railroad foundation slab. This difference in elevation 
will require the construction of a 15 to 20 foot deep cut-off wall 
directly under the presently existing Heath Building basement wall. 
To accomplish this, the basement wall could be exposed, and demo- 
lished approximately 10 feet above basement level. A slurry 
trench cut-off wall would be built in sections between the exist- 
ing foundation caissons to the required depth. The slurry wall 
will be reinforced and tied into the existing basement slab. 

The removed part of the Heath Building basement wall will be re- 
built after completion of the slurry cut-off wall. 


The adjacent National Garage structure columns will be 
underpinned down to a level below the expected zone of settlement 
influence before excavation of Buckingham Street proceeds behind 
a tightly sheeted and braced or tied-back support system. In this 
area, the railroad platform will be combined with a cantilever 
stem to form the permanent retaining wall system. West of the 
end of the southern railroad platform, the existing masonry re- 
taining wall and the abutment of the Dartmouth Street viaduct can 


remain in place since track-layout geometry does not require their 

removal. The Dartmouth Street viaduct will have to be rebuilt 
since the existing supporting columns are not compatible with the : 
location of the new tackage. | 


Buckingham Street will be decked over in those parts which | 
overlie the new Back Bay station. Utilities which lie in the | 
bed of Buckingham Street between Dartmouth Street and Clarendon é 
Street, Buckingham Street and the Hancock Garage will be decked } 


over and supported on columns located between tracks, or on sta- | 
tion platforms. A new line of deck support columns will»bés,loca- 
ted adjacent to the Hancock Garage footings. 


The three railroad tracks have been depressed by 5 feet as 
compared to the Orange Line and Boston & Albany tracks throughout 
the station. The depressed tracks would likely be founded on a : 
concrete slab to protect them from up-lift pressures caused by : 
high water table levels. 


The existing Back Bay station superstructure and parking 
deck will be demolished down to existing track level. Limited 
use of the station is possible during reconstruction operations. 
The street viaducts at Berkeley, Clarendon, Cazenova, Columbus 
and Dartmouth Streets will be rebuilt in conjunction with the 
construction of the new south right-of-way line retaining wall. 
Traffic detours will be necessary and will be developed to mini- 
mize the impact of reconstructing these facilities. Arlington 
Street/Tremont Street will be reconstructed as part of the South 
Cove Tunnel Extension Project. 


The construction of the Back Bay Station under Alternative 
SC-2 requires the rebuilding, of the, south right-ot-way sso ees 
taining wall system to make room for the south railroad platform. 
However, less shifting of the right-of-way line is required in 
this scheme than under Alternative SC-l. 


In this scheme the Orange Line tracks would be in a twin- 
concrete box below the existing trackage. In the vicinity of the 
Back Bay Station the two southerly railroad tracks would be placed 
directly over the Orange Line thus allowing the respective station 
platforms also to be placed over each other. The transit station 
is of the side platform type. The top slab of the twin-box Orange 
Line structure will be reinforced to accept the superimposed loads 
of the railroad service. 


Construction would first proceed by building the proposed 
twin-box structure for the transit line in a tightly sheeted and 
crossbraced retaining structure. In order that ground-water levels 
might be maintained at near-normal levels, excavation between sheet 
pile walls will be excavated in the wet, and a substantial bottom 
tremie concrete seal will be placed. After the slab has set the 
excavation can be pumped out and cross-braced at appropriate levels. 


Construction of the twin-box structure can now proceed on top of 
the tremie seal. 


After completion of the box structure the excavated ground 
would be back filled. The structure would then be ready to support 
the railroad facility loadings. All construction would be coor- 
dinated with the reconstruction of the street/viaduct crossings 


and new viaduct supports will be integrated with the twin-box 
SECructura: 


After completion of the Orange Line twin-box and station 
structure, the south right-of-way line retaining wall can be re- 
built to accommodate the new south railroad platform. The new 
retaining wall from the east end of the platform to the eastern 
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end of the Orange Line station structure combines a vertical canti- 
levered retaining wall stem with the railroad platform which serves 
as the base of the retaining wall. 


Footings of the Heath Building consists of large diameter 
bellied caisson piles founded approximately at the level of the 
bottom of the tremie concrete base slab of the Orange Line Station 
structure. The adjacent garage, to the west of the Heath Building 
will probably require underpinning work on those column footings 
closest to Buckingham Street, especially the easterly ones which 
lie closer to the relocated south right-of-way line. Construction 
of the new south right-of-way retaining wall and street viaduct 
system will proceed behind a tightly sheeted and braced temporary 
Support system. The bracing could consist of a tie-back system, 
or of the raker type braced against the existing Orange Line twin- 
box structure. 


At the western end of station, the transit and railroad 
platforms end at the same point. From this point on, the existing 
retaining wall may be left in place, modified only to support the 
proposed decking over the Back Bay Station which would extend from 
Dartmouth Street to Clarendon Street and from Buckingham Street to 
the Hancock Garage. Buckingham Street would be relocated in the 
Vicinity of Clarendon Street.to permit incorporation of drop-off 
lanes and street access from the platforms below. The south abut- 
ment of Dartmouth Street would also remain in place, but the via- 
duct itself will have to be rebuilt to accommodate new support 
locations which are dictated by the proposed track layouts. 


The existing Back Bay Station will be demolished down to 
existing track level together with the parking deck to the east 
of it. Limited passenger service can probably be maintained during 
reconstruction of the facility. The reconstruction of the viaducts 
Over the trackage at Berkeley, Cazenova, Columbus, Clarendon and 
Dartmouth Streets will be scheduled to cause a minimum of distur- 
bance to existing traffic patterns. The utilities in Buckingham 
Street will have to be relocated or maintained in place and pro- 
visions will be made to allow at least one traffic lane to remain 
in service during construction. Arlington/Tremont Street will be 
reconstructed as part of the South Cove Tunnel Extension Project. 


The Back Bay Station could be scheduled substantially 
prior to Massachusetts Avenue Station to the south. Because 
of its complexity, considerable time would be allowed. Com- 
pletion would be concurrent with the completion of the Massachu- 
setts Avenue: Station. 


bia. 2.4 Contract: #90 >-sDemoli tion Of ithe Washington) otreet 
Elevated) Structune 


The demolition of the existing Washington Street "El" would 


occur in two separate phases. The first section would be demolished from 
the south end of Dudley Station to the terminus at Forest Hills. The 


second section to be demolished would be between the south portal of the 
tunnel (about 800' north of Massachusetts Avenue) to and including Dudley 
Station. Demolition would not occur prior to the completion of the relo- 
cation of the Orange Line to the Penn Central alignment though the exist- 
ing station at Forest Hills will be demolished and replaced with a tem- 
porary station in order to facilitate construction of the Southwest 
Corridor Project. The demolition contract would provide for the complete 
demolition of the entire structure six inches below the existing street 
pavement or sidewalk with necessary patching of same. The removal of 

all materials and debris from the site is also included. 


The riveted structure has considerable section loss in many mem- 
bers, and, therefore offers little in the way of re-use as structural 
steel. It is anticipated that after removal of rail,ties and signals, 
the major langitudinal members will be cut free at the bents, loaded 
onto flatbed trucks with a crane and removed from the site. 


The cutting of steel members will likely be accomplished by means 
of oxy-acetylene torch. As a result, hot metal beads would be dropped in 
the travelled way of Washington Street. A crane will be needed on Washing- 
ton Street equipped with slings to hold the members being removed and to 
transfer these onto flatbed trucks. 


These procedures will require periods of one-way traffic on short 
sections of Washington Street during some of the more minor demolition 
operations. Traffic police and barricades will be necessary to accomplish 
this. However, during the period when the main longitudinal structural 
members are being cut out and lowered to trucks in the narrow portions 
of Washington Street, the complete closing of a block-long section for a 
very short time may be required for safety. Obviously, detours will be 
necessary to accomplish this. 


Refer to Section 5.8 for a more complete discussion of the con- 
struction process for removal of the Washington Street Elevated and of the 
Replacement Service provisions that will be made. 


Si2o)) CONStEuctonsDunation (Fig i= 13) 


The scheduled project construction duration has been drawn in order to mini- 
mize project construction time while still providing environmental benefit. 
Meeting the shortest schedule for any alternative requires the detour of railroad 
operations to the Midland Division during the Southwest Corridor project construc— 
tion period in order to avoid delays in construction owing to the presence of rail 
traffic on the Shore Line. These delays could extend the construction period by 
15 months. The retention of the existing embankment could shorten construction 
time by one year, but would involve environmental impacts found unacceptable to 
the City of Boston and the residents of the Corridor neighborhoods (see testimony 
offered at the Public Hearing). 


Any delay in construction could undoubtedly cause further deterioration in 
Corridor neighborhoods due to the presence of unutilized and blighted lands 
cleared for Interstate 95. Property values could continue to decline because of 
the inability to sell structures located near the Corridor. 


The prolonging of construction would add to the cost of construction at the 
rate of approximately 10 percent per year of delay. This is estimated to amount 
to approximatley $40 million per year, for each year beyond 1982 in which the 
project was delayed to completion. 


At the Southwest Corridor Public Hearing several participants expressed the 
feeling that the project should be constructed as quickly as possible to prevent 
further blighting deterioration upon Boston neighborhoods and inflationary 
expense in construction of the project. 


Obviously, the calendar time of awarding a major civil contract will have 
an influence on the contract duration. A mid-winter start-up will not be as 
expeditious as a start-up in the warmer months. However, for construction 
duration purposes it has been assumed that all operations (except landscaping), 
particularly concrete work, will continue for all months of the year. 


South Cove to Forest Hills - 
Depressed or Modified Depressed Rail/Transit with Arterial Street 


The presumption here is made that all rail traffic has been temporarily 
relocated to the upgraded Midland Branch to provide an unobstructed right-of- 
way for construction. Under such conditions, and assuming the project to be 
structured into 3 major civil contracts, the anticipated total construction | 
duration would be approximately 3 years and 9 months. However, if rail traffic 
is not diverted to the Midland Branch, but is to be maintained in the Corridor, 
and serve Back Bay Station, a temporary rail system could be provided to permit 





construction of the new rail/transit facility. This temporary system would 
be in the form of a 2-track railroad trestle from Forest Hills to just north 
of Ruggles Street. The construction of such an extensive trestle will require 
a lead time of 12 to 15 months resulting in a total contract duration of 5 years, 
-and was therefore rejected. 


Rail/Transit on Modified Embankment with Arterial Street 


It is again presumed here that all rail traffic will have been temporarily 
relocated to the upgraded Midland Branch to provide an unobstructed work area. 
Under these conditions, the reconstruction of the present railroad embankment 

»to a new five track system will result in a construction duration of approximate- 
ly 2 years and 6 months. 


Two options for construction were evaluated if rail service were to have 
been maintained on the Shore Line and serve Back Bay Station directly, namely, 
reconstruction the embankment one-half at a time or the temporary trestle system. 
‘Reconstructing the embankment one-half at a time while maintaining rail service 

on two adjacent tracks was considered unacceptable and hazardous leaving only the 
temporary trestle option. As in the depressed scheme, this trestle would require 
a lead time of 12-15 months extending the construction duration for this option 

to approximatley 3 years 9 months. This option is described in detail in Section 
4.5.7 of this Impact Statement. Further, it was discussed and rejected at several 
public meetings with commuter rail riders who had no interest in the travel time 
delays that would accompany this method of providing service. Futhermore, resi- 


Peewee project areca rejected the alternative because it would seemingly 
erOlong| the construction period. 


Depressed or Modified Depressed Rail/Transit without Arterial Street - 
Rail/Transit on Modified Embankment without Arterial Street 


The dominant construction undertaking is the construction of the rail/ 
transit facility, be it on a modified embankment, depressed, or modified de- 
pressed. The rail/transit facility sets the pace and determines the overall 
schedule. 











The Arterial Street, though a relatively important undertaking can be 
constructed in its entirety concurrently and totally within the scheduled 
time for the rail/transit facility. For this reason, the construction duration 
without the Arterial Street will not increase or decrease the scheduled times. 


The scheduled construction durations are based on working a single day shift 
only. The maximum shift permitted would be from 7:00 am to 7:00 pm. Work prior 
to or after these hours would be permitted for demonstrated emergency purposes 
only. A failure to meet scheduled mile posts would not be considered an emer- 
gency. 


Sees = Construction Costs “(Fig V-14) 


Existing data provided the basis for development of alignment plans and 
working cross-sections from which all quantities were estimated for pricing. 
The estimated guantities contain sufficient work-item breakdown (e.g. excava- 
tion, embankment, concrete, bridges, walls, transit and railroad track, signals 
and communications, transit power, completely operational transit and railroad 
stations, noise attenuating devices, arterial street paving, curb, sidewalks, 
bicycle paths, street lighting, traffic signals, roadside beautification, 
utility, relocations, project fencing, maintenance and protection of traffic) 
to generate an estimated cost of sufficient detail, depth and accuracy. 


The unit prices, applied to the estimated quantities, are a reflection 
of the latest bidding on similar types of construction in this general geo- 
graphic area. The unit prices further reflect the intricacies and complexities 
CL eENEStDLO ject. 


All estimated costs are expressed in 1976 dollars and no provisions are 
made for future escalation. The total construction costs do, however, contain 
a thirty-percent (30%) add-on to cover contingencies and engineering. 


Property-acquisition costs are not included in the cost estimates. Costs 
for the relocation of public utilities such as water, sewer and storm drains 
are included in the estimates, However, relocation costs for private utilities 
such as gas, telephone and electric power have not been included in the 
estimates. 


Acquisition and relocation costs for the alternatives were estimated on the 
basis of average property values and relocation costs for families and busi- 
nesses as part of a "conceptual stage relocation plan". These costs are as 
follows: 


LAND ACQUISITION AND RELOCATION COSTS (in thousands) 


sc-1 SC-1 SC-1 Sc-1 PHP-2 PHP-1 

+ + + + On or 

FH-1 FH-2 FH-3 FH-4 Sc-1 Sc-1 

+ + 

FH=5 FH-6 
R-O-W 377,000 3,400 2,300 SB OLO 4,600 4,500 
Land Damages PA OU 3,000 25,500 37200 4,500 4,000 
Relocation 800 yf) 800 ,ooU 1, 500 1,400 
Total 6,300 fp 400 6,100 3,000. 10,,60.0 9,900 


5. 24> BeONnSstnuctc.ou., Impacts 
5.2.5.1 Movements of Materials and Equipment 


The impacts upon the project area due to the movement of materials 
and equipment would be diverse in severity and duration. By following an 
outline of the construction phasing the impacts can be predicted. 


In order to facilitate the readers understanding of what is being 
compared, the project has been divided into two sections. One section 
would be from South Cove to Camden Street designated SC and the other, 
Camden Street to Forest Hills designated FH. 


A major impact on the entire project site will be caused by the 
number of workers going to and from the job site and the parking required 
in the immediate area. In areas south of Ruggles Street where clearance 
is extensive, parking will be easily accommodated. 


Alternative SC-1 South Cove to Camden Street with Minimum Grade 
Adjustment to all Tracks 


Local Streets which now bridge over the railroad right-of-way 
between South Cove and Camden Street would be replaced due to new rail/ 
transit width requirements (Dartmouth Street, Berkeley Street, Clarendon 
Street, Columbus Avenue, Massachusetts Avenue and West Newton Street, and 
would be reconstructed while the rail line was still in service. Steel 
members for these structures would be shipped by rail to the site but all 
other materials would be,transported. by .truck..on..local streets. 


Materials for the drainage within the rail/transit facility would 
be trucked over local streets as would the power and signal system equip- 
ment. 
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The materials needed to lay the tracks would be brought in by rail. 
Stock would be piled in lands that are currently cleared and owned by MBTA 
and DPW. They would include ballast, ties and the 1,500 foot sections of 
welded rail. The transportation of the material would not have a signifi- 
Cant effect on the rail/transit corridor - as there would be no regularly 
scheduled traffic in the »rail corridor at that time. 


Alternative FH-l1 Depressed Section without Arterial Street 


In order to construct this alternative, the existing embankment 
between Camden Street and Forest Hills would need to be removed and the 
proposed 3.2 mile long depressed section excavated. The removal from the 
project site of the resultant spoil would be accomplished by utilizing 
the existing rail facilities. At a location midway between Camden Street 
and Forest Hills, removal of the embankment would begin. The tracks would 
be removed for a short section and as the embankment was removed it would 
be loaded onto gondola cars and transported by rail out of the area. After 
the initial delivery of earth moving equipment into the job area via local 
streets, the impact of this phase of the operation would be limited to the 
noise and air pollution impacts associated with that movement. 


Much material and equipment would be delivered to the job site by 
rail and distributed along the rail bed as required. However, some items, 
concrete for example, would be delivered in ready-mix trucks via the South- 
east Expressway, Segment# 1 and Columbus Avenue. The impacts brought about 
by this phase of the operation include the air pollution and noise asso- 
Ciated with heavy trucking in addition to short term traffic congestion 
and the physical damage done to surfaces of the local streets. 


Removal of the existing structures over the local streets would 
be done as the embankment removal progressed. The steel girders, ties, 
granite block abutments and walls would be transported out of the area via 
rail with its accompanying adverse impacts. 


Following the construction of the depressed section, bridges would 
be constructed at the location where local streets previously crossed 
under the embankment section. The materials needed for these structures; 
steel, concrete, bridge railings, fencing, etc., would be delivered via 
local streets with the previously mentioned adverse impacts. Heavy duty 
cranes would be moved into the project area for setting of the steel members 
across the depressed section. 


Utilities which were located in the local streets beneath the 
embankment section would, in the future, be carried in the utility bays of 
the local street bridges over the depressed facility or located beneath 
the depressed facility. Materials for these relocations would be trans- 
ported to the project area by truck over local streets. 


Stations, which can be constructed independent of the rail, would 
be constructed foliowing the completion of the depressed section. All the 
materials used in the construction of the station; concrete, steel, glass, 
electrical material, plumbing materials, turnstyles, etc., would be 
delivered by trucks over the local streets. 


Alternative FH-2 Depressed Section with Arterial Street 


The impacts of the movement of materials and equipment in the 
project area for Alternative FH-2 will be the same as Alternative FH-1l for 
the rail/transit facility section. The arterial street, which would be 
scheduled for construction after the rail/transit facility, would require 
earth-moving and paving equipment for its construction. It is not antici- 
pated that the arterial street would require great amounts of earth moved 
in or out of the project site, therefore, after the initial delivery of 
the heavy equipment to the site, the transporting of the roadway subbase 


materials, bituminous material and the landscaping materials will make up 
the major movement of materials into the area. The impacts will be the air 
pollution, noise, disruption of traffic and damage to local street surfaces 
attributed to those movements. 


Alternative SC-2 South Cove to Camden Street with Orange Line in Tunnel 


to Dartmouth Street 


Alternative SC-2 would feature a cut and cover tunnel from a point 
west of Arlington Street to a point west of Dartmouth Street. The remain- 
der of the section to Camden Street is similar to SC-l. 


The excavation for the tunnel section would be done in a manner 
similar to FH-1 and FH-2 with the spoil material transported out by rail. 
The vast amounts of concrete needed to construct the tunnel would be 
delivered by ready-mix trucks via the Southwest Expressway, Segment# 1 and 
Columbus Avenue. The construction impacts would be those associated with 
a high frequency of trucks moving into and out of the job site. 








Alternative FH-3 Embankment Section without Arterial Streets 


The major difference between Alternative FH-3 and Alternatives FH-1 
and FH-2 is that section between Camden Street and Forest Hills, which will 
be improved embankment. The existing embankment will be raised and widened, 
existing bridges removed and replaced, cross streets reconstructed, new 
rail/transit trackage laid and new stations built under this Alternative. 





The construction procedures for Alternatives FH-3 and FH-4 would 
be very similar to Alternative FH-1 and FH-2. The major difference being 
the fill being transported into the project area under this Alternative 
compared to the spoil being transported out under Alternatives FH-1 and 
FH-2. Impacts will be less severe due to the smaller amount of earth being 
transported and by the relative lack of concrete needed under Alternative 3. 


Alternative FH-4 Embankment Section with Arterial Street 


The impacts brought about by the movement of materials and equipment 
under this Alternative are the same as Alternative FH-3 along with the 
arterial street impacts from Alternative FH-2. 


Alternative FH-5 Modified Depressed Rail/Transit with Arterial Street 
from Ruggles Street to Forest Hills 


Construction of the alternative would require the excavation of sig- 
nificant amounts (1.6 million cubic yards estimated) of material which 
forms the existing railroad embankment. Of this excavation, approximately 
35 percent (.5 million cubic yards) would be transported off the site as un= 
suitable material. The remaining material (1.1 million cubic yards) would 
be placed as new embankments where required. 


The construction procedures for this alternative are very similar 
to those of Alternative FH-2. The impacts of the movements of materials 
and equipment would be similar but less severe than that of Alternative 
FH-2. 


Alternative FH-6 Modified Depressed Rail/Transit with Arterial Street 
from Ruggles Street to Jackson Square 


Construction of this alternative would be similar to that of Alter- 
native FH-5. Under the alternative, however, the arterial street would 
not be constructed between Jackson Square and Forest Hills. The impacts 
of the movement of materials and equipment needed to construct this alter-_ 
native would be slightly less severe as those of Alternative FH-5. 
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Alternative PHP-1 Post Hearing Rail/Transit Profile with Arterial Street 
from Ruggles Street to Jackson Square 


Construction of this alternative would be similar to that of 
Alternative FH-6. 


Alternative PHP-2 Post Hearing Rail/Transit Profile with Arterial Street 


TrOMPRUgGgTes: Street to Forest Hiiis Ruggles Street to Forest Hills 


Construction of this alternative would be similar to that of 
Alternative FH-5. 


Val be Die DOL) Di SpOsaL 


For the Embankment, Depressed and Modified Depressed alternatives, 
a large amount of debris (concrete from demolished bridges, walls) would 
need to be disposed of. Additionally, for the fully Depressed Alternative 
some 3,000,000 cubic yards of dirt, rock and granite blocks would require 
disposal. 


The deposition of this material is discussed more specifically in 
Section 6.2.2.2. 


be2.5.3 Jinterruptionvo£ Utility Services 


The Southwest Corridor alignment from South Cove to Forest Hills 
is crossed by a number of utility lines such as gas pipes, water pipes, 
power conduits, telephone ducts, storm drains and sanitary sewer lines. 
These utilities, with the exception of Stony Brook Conduit, generally 
cross the Corridor alignment along the present street crossings of the 
Penn Central railroad. 


Among the various rail/transit alternatives considered, the utility 
lines for the depressed or modified depressed alternatives will be re- 
located onto structures integral with bridges spanning the cut or would 
be placed on individual structures as found necessary or desirable in the 
final design. 


The smaller utility lines could cross the depressed alternative in 
the utility bays of the bridges that would replace the existing street 
crossings. 


Continuity of utility services, during construction of each particu- 
lar bridge, would be provided by temporarily relocating them in the 
immediate vicinity. 


Storm and sanitary sewers that must cross the depressed alternative 
would be siphon crossings placed beneath the tracks. Siphons would be 
multi-barrel type with suitable emergency valves and clean-out chambers to 
facilitate their proper operations and maintenance. Where it is possible, 
adjacent storm drains or sanitary sewers would be consolidated or grouped 
together so that they cross the rail/transit tracks at a single location. 


In the "modified embankment" alternative, utility relocations, in 
general, would be required only where they would interfere with the exten- 
sion and construction of overpasses and stations. In such cases utility 
lines would be relocated temporarily to ensure continuity of their services 
until their permanent relocations are completed. 


Reinforcing of some utilities adjacent to the wider embankment would 
probably be required. Reinforcement of Stony Brook Conduit lying under 
the proposed Arterial Street may be necessary. 


Stony Brook Conduit 


The Stony Brook Conduit, which runs along the Corridor, begins in 
the Hyde Park area and extends through Roslindale, Jamaica Plain, and 
Roxbury before. it outfalls into the Back Bay Fens Pond through the sluice 
gates at Boston Gate House No. 1, and into the Charles River Basin via the 


12' x.12' Foul Flow Channel. 


The original purpose of the Stony Brook Conduit, constructed in the 
19th Century and partially improved in the early nineteen hundreds, was 
to contain the Stony Brook flood water and alleviate flooding conditions 
within the approximately 9,000 acres of the Stony Brook watershed. 
However, along its entire length, the conduit is connected to a number of 
existing sanitary sewers including the Stony Brook Valley Sewer, and 
the West Roxbury Low Level Sewer, thus permitting sanitary sewage to be 
discharged into the conduit. The conduit is, therefore, considered a 
combined system conveying both storm and sanitary flows. 


The Stony Brook conduit crosses the Southwest Corridor alignment 
at Forest Hills and Roxbury Crossing area. The Corridor alignment is 
also crossed by the Old Stony Brook Double Channels at the Ruggles Street 
crossing. 


Forest Hills Crossing. The Conduit at its Forest Hills crossing 
is an oval shaped, 17'-0" x 13'-9" concrete conduit constructed in 1911. 
Its invert elevation where it presently crosses the Corridor alignment is 
about 10' + (U.S.G.S. Datum). The invert elevation for the Conduit crossing 
under the "depressed" alternative is estimated about -5. Therefore, in 
this alternative, relocation of the conduit would be accomplished by a 
siphon appropriately designed so that it will be hydraulically efficient 
and self-cleaning. If hydraulic calculations prove it to be necessary, a 
pumping facility would be installed to assist the siphon operation and to 
prevent any flooding in emergency situations. 


In the "modified embankment" alternative, no relocation of the 
Stony Brook Conduit at this crossing would be necessary. However, examin- 
ation during the design phase of the project of its structural reliability 
may prove to be deficient, in which case it will be either relocatedgor 
structurally strengthened. 


Roxbury Crossing. The Conduit at its Roxbury .crossing  is§anmeyval 
shapped, 17'=0" x 15'-6" sized concrete structure constructed in plseseeee a 
this area the Conduit not only crosses the Corridor, but also runs parallel 
to and beneath the proposed rail/transit tracks and station for 
approximately 700 feet. 
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In the depressed or modified depressed alternatives, this relocation, 


where it crosses the tracks, would be a siphon crossing similar to the 
Forest Hills crossing and assisted by a pumping facility if necessary. 


In the "modified embankment" alternative, this portion of the 
Conduit will be relocated also. Its relocated length will depend on its 
structural sufficiency, which will be determined during the design phase 
of the project. 


Ruggles Street Crossing. Another major crossing of the Corridor 
is located at Ruggles Street, where the Old Stony Brook Double Channels 
cross the existing Penn Central railroad. This crossing presently con- 
sists of two large size branches. One branch is of brick, constructed in 
1886, and the other branch is of concrete, constructed in 1909. 
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In the depressed alternative, the relocation will consist of 
constructing an appropriately sized siphon at each crossing. 


For the modified embankment alternative a siphon would not be 
required. 


Deewiea elt att LC © Lows 


Traffic flow in the study corridor would be disruptive under all 
alternatives but to a varying degree of severity. The following descrip- 
tions are intended as illustrative of one metnod of construction sequence 
for purposes of describing impact. 


Alternative SC-l South Cove to Camden Street with Minor Grade 
Adjustments for all Tracks 


The third construction contract, Camden Street to Arlington Street 
would be phased to dovetail into the progress of the second construction 
contract. There could be no disruption of the rail service until the 
major portion of earth moving has been completed in the preceeding contract. 


The phase of this contract which would be disruptive to traffic 
would be the replacment of the local street bridges over the proposed 
rail/transit right-of-way. The structures to be reconstructed in this 
contract are: Berkeley Street, Columbus Avenue, Clarendon Street, Dartmouth 
Street and Massachusetts Avenue. Buckingham Street which runs parallel 
to and south of the Penn Central right-of-way between Clarendon Street 
and Dartmouth Street will be replaced and would be reconstructed completely 
on structure: 


The replacement of the structures in the third contract would be 
scheduled to suite the local street pattern. Berkeley Street would be 
closed to traffic and traffic rerouted to Columbus Avenue and Arlington 


Street (with the assumption Arlington Street has been replaced under 
the South Cove Tunnel extension contract), 


While Berkeley Street was being reconstructed, the replacement of 
Dartmouth Street would begin. Traffic would be rerouted to Clarendon 
Street and Columbus Avenue. Clarendon Street would be temporarily made 
two-way between Columbus Avenue and Boylston Street. 


Massachusetts Avenue, which, with the exception of West Newton 
Street, is somewhat isolated relative to any interaction with the other 
structures being replaced, would be scheduled for replacement independent 
of the structure replacement in the Back Bay Station area. The one 
controlling factor is that rail service to the excavation area in contract 
2 must be maintained. Massachusetts Avenue would be closed to traffic, 
West Newton Street temporarily made two-way between Huntington Avenue 
and Tremont Street and a temporary grade-crossing established at 
Gainsborough Street/Camden Street and the railroad. Rail traffic at 
this location would be restricted to that time when construction is in 
progress in the second contract. Crossing guards would be required 
during those hours. The West Newton Street structure would be reconstructed 
subsequent to the Massachusetts Avenue reconstruction. West Newton Street 
would be closed with traffic being rerouted to Massachusetts Avenue. 


Subsequent to the completion of the Dartmouth Street structure the 
combined structure of Clarendon Street, Columbus Avenue and Buckingham 
Street would be closed to traffic and dismantled. Traffic would be 
rerouted from Columbus Avenue to Dartmouth Street and Stuart Street. 
Berkeley Street would be temporarily made two-way between Boylston Street 
and Tremont Street. Appleton and Chandler Streets could handle rerouted 
traffic as well as Dartmouth Street. 


The temporary closing of the Massachusetts Avenue bridge described 
above was predicated upon the avoidance of additional structure demolition. 
With that restriction, a detour bridge and approaches could not be con- 
structed adjacent to the existing structure. The suggestion by the neigh- 
borhood and the City of Boston at the Southwest Corridor Public Hearing on 
July 15, 1976 to build a temporary detour requires the demolition of an 
additional structure on Massachusetts Avenue. This demolition is con- 
templated as perhaps being required to provide the continuous deck for 
noise control. If the structure cannot maintain the underpinning required 
to provide for these noise control measures it will be demolished. A 
determination of its structural capability will be made in the engineering 
design phase. 


The impact upon traffic flows if the Massachusetts Ave bridge were 
temporarily closed would be to force traffic to use other existing arter- 
ial streets which would be more circuitous and in many cases restricted 
by parked cars. The action of closing Massachusetts Avenue would encourage 
many motorists to seek other routes by which to reach their destination. 
The cost attributed to this scheme is included in the cost estimate pre- 
sented herein. 


The construction of a 4-lane detour bridge adjacent to the existing 
structure is considered feasible and would allow Massachusetts Avenue to 
remain open to traffic. 


A temporary 4-lane detour bridge, with a minimum 8-foot sidewalk on 
the north side, would be totally independent of and sited to the north of 
the present Massachusetts Avenue bridge. The detour bridge would be of 
simple construction spanning a width necessary for only one active rail- 
road track below. The particular type of structure must lend itself to 
rapid construction and easy dismantling. The detour bridge approaches to 
Massachusetts Avenue will require a reduced speed of 10 miles per hour. 
This arrangement for a temporary bridge and approaches will permit the 
com »lete and uninterrupted demolition and reconstruction of the Massachu- 
setts Avenue overpass bridge while at the same time provide for existing 


traffic patterns to be maintained. 


The cost of constructing and dismantling the detour bridge would 
be approximately $125,000. 


The ability to maintain present traffic patterns and not force 
people into alternate paths, which may already be overloaded, is considered 
to be preferable from an environmental view than the ,original,.“no detoums 
option, provided that the demolition contemplated would occur for reasons 
of noise control construction: 


Alternative §C-2 South Cove to Camden Street with Orange Line in Tunnel 
to Dartmouth Street. 


Construction of this alternative would create traffic flow disrup- 
tion similar to those of SC-l. 


Alternative FH-l Depressed Rail/Transit, No Arterial Street 


Construction of this alternative would create traffic flow disrup- 
tions throughout the length of the project. The major problem areas will 
occur from Ruggles Street south to Forest Hills due to the elimination of 
the existing embankment section and construction of a depressed section. 


The Ruggles Street to Forest Hills section would be broken into 
two construction contracts with the contractors beginning at a common 
point and working away from each other utilizing the existing railroad 
to transport the spoil material away from the area. 


The removal of the embankment would preceed by a significant margin 
the excavation of the depressed section due to the preparation required 
and the method of excavation. Therefore, the embankment would be removed, 
the structures dismantled and the local cross streets left open. As the 
excavation of the depressed section proceeds, each street would be closed, 
the concrete shell of the depressed section constructed and subsequently 
the new local street bridge erected. 


With the first contract extending from Forest Hills to a point mid- 
way between Boylston Street and Mozart Street, the traffic patterns would 
be as follows: 


Boylston Street would be closed to traffic which would be rerouted 
to Mozart/Atherton Street and Green Street. As construction 


proceeds southerly, Green Street would be closed and traffic re- 
routed to Williams Street and Mozart/Atherton Street. Following 
Green Street, Williams Street would be closed with traffic being 
rerouted to McBride Street and to Boylston Street which would now 
be open to traffic. Proceeding southerly, McBride Street would be 
Closed, but it would be unadvisable to keep Williams Street closed 
concurrently with McBride Street, therefore, a temporary structure 
would be erected at Williams Street until such time as the perma- 
nent McBride Street structure would be open for traffic. 


Morton Street East and Morton Street West, under Alternative FH-1, 
would be constructed as a divided roadway and bridge north of the 
Arborway. 


East Morton Street would remain open and handle two-way traffic 
until relocated Morton Street was built and opened to traffic. 
East Morton Street would then be abandonned to become part of 
the proposed Forest Hills Station complex. 


Work on the second contract which begins at the northerly limit 
of the first contract and extends to Camden Street would begin approxi- 
mately 3 months after the start of the first contract with the following 
temporary traffic pattern changes. 


Mozart Street would be closed with traffic rerouted to Boylston 
Street. Excavation would continue north to Centre Street which would be 
closed with traffic being rerouted to Heath Street. A temporary bridge 
would be erected at.Centre in order to service this major traffic: corri- 
dor. Heath Street would be closed and traffic rerouted to New Heath 
street and to the temporary bridge at Centre Street. The excavation would 
continue northward to New Heath Street which would not be closed until 
the Heath Street bridge has been built and open to traffic. The excava- 
tion for the depressed section would continue north to Tremont Street. 
When Tremont Street is closed to traffic a temporary detour road would be 
required to link Tremont Street to Station Street on the west side of 
the tracks. Station Street would temporarily be widened to accommodate 
the additional traffic diverted from Tremont Street. Excavation would be 
continued north of Station Street to Prentiss Street which would be 
Seeed ed tratfic. “Traffic would. be routed back to Station Street. 
Proceeding north, Ruggles Street would be the next cross-street to be 
closed to traffic. Due to the importance of this street coupled with the 
fact that it is somewhat isolated, there would be.a detour road built 
along the westerly side of the existing right-of-way and a temporary cros- 
sing constructed north of Ruggles Street. This would remain in service 
until the proposed Ruggles Street crossing was open to traffic. Following 
the construction of the Prentiss Street structure, work would begin on the 
Station Street structure with traffic being diverted to Prentiss Street. 


Alternative FH-2 Depressed Rail/Transit, Arterial Street East 


Construction of this alternative would create all of the tratiee 


flow disruptions as would be created under alternative FH-1 in addition 
to those which would be caused by the Arteria’ Street. 


Segment #2 Arterial Street 


Assuming the rail/transit facility was constructed first and all 
the cross streets were reconstructed to permanent line and grade, 
it would be necessary to construct a detour road parallel and east 
of the proposed Arterial Street from Ruggles Street to Jackson 
Square. Upon completion of the detour road, «traffic..would pene. 
routed from Tremont Street and Columbus Avenue to the detour road. 
The traffic on the cross streets between Ruggles Street and Jack- 
son Square would function freely while the Arterial Street was 
being constructed. As each cross street was being tied into the 
Arterial Street there would be some short term closings but this 
would be done with only minor disruptions to traffic. Upon com- 
pletion of Segment #2 of the Arterial Street, traffic will be 
transferred to the Arterial Street from Ruggles Street to Jack- 


son Square. 
Segmemente,ar terial Sores 


Segment #3 of the Arterial Street will not involve any detour roads. 
Reconstruction of the cross street and any relocation of local 
streets would be done prior to the construction of the Arterial 
Street. The entire length of Segment #3 would be constructed be- 
fore any section of 10, would, be;epeneda lo frafftic..... Closs ngger same 
cross streets to traffic would occur only when each street was 
being tied into the Arterial Street and would be of ‘shor Godura. 


CH On. 


Alternative FH-3 Embankment Section, No Arterial Street 


will be 
ing and 
bridges 


The same construction contract limits used in the Alternative FH-1 
used for Alternative FH-3. The alternative necessitates the rais- 
widening of the present embankment, the dismantling of existing 
over local streets, the construction of new bridge abutments, 


and retaining walls, the building of new rail/transit stations, the 
erection of new rail/transit bridges over local streets and the laying 
of new trackage. 


The traffic patterns for Alternative FH-3 during construction could 


be as follows: 


Boylston Street would be closed to traffic during the construction 
of the bridge over Boylston Street and traffic would be detoured 
to Mozart/Atherton Street and Green Street. Green Street would 
be closed’ to traffic following the completion, of the Structures 
at Boylston Street and traffic would be rerouted to Boylston 
Street and Williams Street. Following the completion of the 
structure over Williams Street, McBride Street will be closed 

to traffic which would be detoured to Williams Street. Morton 
Street, which consists of two roadways separated by the Arborway 
could be reconstructed independently of the.other cross streets. 
Morton Street East would be made two-way, Morton Street West 
would be excavated and the proposed relocated Morton Street 
built north of the Arborway. Following the opening of the 
relocated Arborway, Arborway East would be abandoned and become 
part of the. Forest Hills Station complex. 
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The second construction contract would begin immediately after 
Boylston Street was re-opened for traffic. The construction of 
the bridges in this contract would create no particular problem 

in re-routing of traffic. The structures would be replaced in 

the order of Mozart/Atherton Street, Centre Street, Heath Street, 
New Heath Street, Tremont Street, Station Street, Prentiss Street, 
and Ruggles Street. The only restriction being that a street must 
be open for traffic prior to the next one being closed. 


Alternative FH-4 Rail/Transit on Modified Embankment 
Arterial Street Crossing Fast to West 


The impacts upon traffic flow caused by the construction of the 
rail/transit facility under Alternative FH-4 would be identical to those 
under Alternative FH-3. The impacts upon traffic caused by the construc- 
tion of Segment 2 of the Arterial Street would be identical with those 
described in Alternative FH-2. 


Segment 3 Arterial Street crossing East to West. The reconstruction of the 
cross streets and relocation of local streets in the area would be done 
prior to the beginning of the Arterial Street construction. The Arterial 
Street would be constructed without disruption to the local traffic 

except for short term closing of the cross streets when the Arterial Street 
was being tied into the cross streets. Traffic would be allowed on the 
Arterial Street only when it was completed. 


Alternative FH-5 Modified Depressed Rail/Transit 
Th AVECrIalyotres: Ruggles Street to Forest Hills 


Construction of this alternative would create traffic-flow disrup- 
tions throughout the length of the project. The major problem areas will 
occur from Ruggles Street south to Forest Hills due to the elimination of 
the existing embankment section, the construction of a depressed section 
and the reconstruction of the local cross streets. 


The Ruggles Street to Forest Hills section would be broken into two 
construction contracts, with the contractors beginning at a common point 
and working away from each other. The existing railroad would be used 
to transport spoil material. 


Existing track bridges would be dismantled. Tracks, ties and 
ballast would removed. The embankment material regraded to the proposed 
finished grade. Excavation for the concrete shell of the modified depressed 
section would follow and local cross streets closed for construction as 
scheduled. 


Construction of the first contract (Mozart Street to Forest Hills) 
includes new crossings which are being proposed at Gordon Street and at 
Lorene Place. Construction at these two locations would begin at the ini- 
tial stages of the contract. Boylston Street would be closed. Traffic 
would be rerouted to Mozart/Atherton Street. McBride Street would be 
closed and its traffic rerouted to Williams Street. 


Morton Street East and Morton Street West would be constructed as 
a divided roadway and bridge north of the Arborway. East Morton Street 
would remain open and handle two-way traffic until relocated Morton Street 
was built and opened to traffic. East Morton Street would then be aban- 
donned to become part of the proposed Forest Hills Station complex. 


Following the construction of Gordon Street and Lorene Place, 
traffic would be routed to them. Green Street would be closed for construc- 
tion. When construction of McBride Street was finished, it would be opened 
to traffic. Williams Street would be closed for construction. 


Work on the second contract (begins at the northerly limit of the 
first contract and extends to Camden Street) would begin approximately 
three months after the start of the first contract. The following temporar 
traffic-pattern changes would pertain: 


Mozart Street would be closed and its traffic rerouted to the recon- 
structed Boylston Street. Construction would continue north to Centre 
Street which would be closed. Its traffic would be rerouted to Heath Stree 
and New Heath Street. Construction of a new crossing to be introduced 
at Cedar Street would begin at the initial stages of the contract... Tremon® 
Street would be closed for reconstruction with traffic being rerouted to 
Station and Prentiss Street. A detour road north of the Ruggles Street 
Station would be constructed and Ruggles Street closed for reconstruction. 
Following the opening to traffic of the newly constructed Mozart Street, 
Centre, Cedar, Tremont, Ruggles, and Heath Streets would be closed for 
reconstruction. Station Street and Prentiss Street would be dead-ended at 
the right-of-way line and the detour road at the Ruggles Street Station 
would be removed. 





The arterial street (Ruggles Street to Jackson Square) being proposed 
in conjunction with Alternative FH-5 would be treated in a similar way 
in which it would be handled in Alternative FH-2. There would be one 
exception: the detour road would have to be built prior to regrading the 
area outside of the rail/transit concrete section. 


Alternative FH-6 Modified Depressed Rail/Transit 


Arterial Street Ruggles Street to Jackson Square 


The impact upon traffic flow by Alternative FH-6 would be the same 
as that for Alternative FH-5. The major difference in the concept of the 
two alternatives is that the arterial street from Jackson Square to Forest 
Hills would not be built under Alternative FH-6. 


Alternatives PHP-l and PHP-2 Post Hearing Rail/Transit Profiles 


The impact upon traffic flow by these alternatives would be the same 
as for Alternatives FH~-6 and FH-5, respectively. 


5.2.5.5 Pedestrian Movements 

Pedestrian circulation could be maintained elsewhere at locations 
where street bridges were out of service during new bridge construction by 
the use of temporary bridge structures acorss the right-of-way. A final 
determination of the appropriate location of such pedestrian crossings will 
be made during the design phase, though the locations currently in use woul 
be reduced in number 


Alternative SC-1l1 and SC-2 South Cove to Camden Street 


Alternatives SC-l and SC-2 involve the area from Camden Street to 
South Cove with 2- to 5-foot grade adjustments for all tracks. There are 
five local street bridges over the railroad which would be reconstructed 
under these alternatives. The scheduling of bridge replacements may vary 
depending on many factors. Generally, no adjacent bridges will be worked 
On concurrently because the traffic pattern needs to be maintained. Pe- 
destrian traffic can be rerouted without difficulty. It would be important 
to maintain pedestrian traffic at Massachusetts Avenue, which is the first 
location. To build a temporary crossing adjacent to the bridge site would 
be extremely difficult due to space restrictions. The best solution would 
be to build the proposed Massachusetts Avenue structure in two sections. 
Rerouting pedestrian traffic to adjacent streets would be highly circuitous 
and inadvisable at this location. 
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During the reconstruction of Dartmouth Street, pedestrian traffic 
would be rerouted to Clarendon Street. A temporary pedestrian overpass at 
Dartmouth Street would not be feasible because of space restrictions and 
the maze of trackwork below. 


While Clarendon Street/Columbus Avenue is closed to traffic, pe- 
destrian traffic would be rerouted to Berkeley and Dartmouth Streets. 
When Berkeley Street is being reconstructed, traffic would be rerouted 
to Arlington Street or Columbus Avenue. 


Alternatives FH-l and FH-2 Depressed Rail/Transit 


Pedestrian travel across the project during construction would not 
pose any problems of major proportions. Cross movements at present are 
restricted to existing local street crossings, at a few isolated pedestrian 
overpasses and at one pedestrian underpass. 


In the first construction contract, which extends from Forest Hills 
to a point midway between Boylston Street and Mozart Street, there are 
now seven locations where pedestrians can cross the Penn Central right-of- 
way. When removal of the embankment begins, the local streets which now 
cross under the railroad will remain open until excavation for the depressed 
section approaches that location. At that time, temporary pedestrian over- 
passes would be erected adjacent to the bridge site. They would remain 
until such time as the local street bridge is open to pedestrian traffic. 


To eliminate a pedestrian crossing in this section, without some 
type of temporary means of crossing at the same location, would create a 
hardship for many of the area's residents. 


The second construction contract, which extends from the northerly 
limit of the first contract to Camden Street/Gainsboro Street, has seven 
locations where pedestrians cross the rail corridor. All of these loca- 
tions would have temporary pedestrain overpasses erected adjacent to the 
local street bridge site during the construction of the permanent structure. 


Alternatives FH-3 and FH-4 Rail/Transit on Modified Embankment 


Pedestrian Movement across the project corridor during the con- 
struction of either of the embankment alternatives would pose no signifi- 
cant problems. Street closings would occur only during the placing of 
bridge cross members over the local streets. 


Alternatives FH-5 and FH-6 Modified Depressed Rail/Transit 


Pedestrian movement across the project corridor during the con- 
struction of either of the modified depressed alternatives would present 
serious problems. The problems would be caused by the distance pedestrians 
would have to travel to cross the corridor as each street was closed. The 
length of time each street would be closed would be significant due to 
the major construction involved in rebuilding most of the streets under the 
modified depressed alternatives. Temporary pedestrian walkways and over- 
passes would be difficult to introduce at many of the street crossings. 


ReeerQatlves PHP-l] and PHP-2 Post Hearing Profile 


Pedestrian movement across the project corridor during the construc- 
tion of Alternatives PHP-l and PHP-2 would be the same as for Alternatives 


FH-6 and FH-5, respectively. 


Bie DO Construction Noise 


Construction. and demolition activities will contribute to high nois 
levels in the vicinity of the arterial and proposed highway and transit 
facilities for the estimated three to four year construction period. The | 
actual noise level at any location will depend upon the chosen alternative | 
and the staging of the various construction phases. For example, eis tructi 
ing the transit in a full or modified cut will require extensive piling 
and dewatering along the entire length of the cut section. In addition, 
water recharging will probably be needed for structures near to the de- 
watering areas. If, on the other hand, the transit is built on the exist- 
ing embankment, much of the sheet piling and water pumping operations will 
not be required. 
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The noise created’ by construction operations is regulated by a 
number of Federal, State and local laws. The FHWA requires that construc— 
tion noise be considered in the Environmental Assessment stage of the pro- 
ject. The Federal Highway Program Manual 773 requires the following: 


Lee rdentua by. land uses or activities which may be affected by 
noise from construction of the highway. The identification 
is to be performed during project development studies. 
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2. Determine the special provisions which are needed in the | 
contract documents to minimize or eliminate adverse construc— 
tion noise impacts to the community. This determination shall 
include a weighting of the benefits achieved and the overall 
adverse social, economic and environmental effects and costs 


of the special provisions. | 
3. Incorporate the needed special provisions in the contac. 
documents. 


For this project it is estimated that construction noise levels 
could exceed the 67dbA criteria used for the completed project out to a 
distance of from 400 feet to 800 feet from the construction site, where no 
buildings intercept the sound waves. 
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Special provisions to reduce such construction noise should include 
daytime hour limitations on construction activity; well-muffled equipment, 
the quietest equipment used in the most sensitive locationst# l'Sonicvex 
vibratory pile drivers could be used for the extensive sheet piling re- 
quired for the project in areas where settlement is not of concern. Since 
no acceptable bearing formulas that indicate pile-bearing capacity have 
as yet been developed for sonic or vibratory idrivers,jalE foundation piling — 
will still require impact-type hammers. 


The EPA has recently promulgated regulations requiring that new 
trucks and air compressors comply with certain noise limits. The new 
equipment that the contractor owns or rents will necessarily be quieter 
than the old and should be used on all sensitive locations. 
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UMTA has no construction noise regulations regarding the construc— 
tion of a rapid-transit system, but usually relys upon the regulations 
of other agencies to limit construction noise. 


Noise levels at the construction site will also be limited in 
terms of a worker's exposure to noise. These limits are set by OSHA and 
presently require that a worker's eight-hour dosage of noise not exceed 
an Leg of 90dBA. 
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The Massachusetts Department of Public Health mentions construction 
and demolition noise in regulation 10. As a policy matter, the Department 
of Public Health suggests that all equipment be well muffled and that 
construction be limited to daytime hours. 


The Boston Air Pollution Control Commission has specific regulations 
concerning construction noise. Noise regulations 4 and 6, limit construc- 
tion noise-levels for various land uses and set a limit of 85dBA at 50 feet 
for all construction equipment except pile drivers. 


In order to estimate construction noise levels, a typical construc- 
tion Scenario for highway and transit projects was used, with appropriate 
modifications to account for the extensive piling and dewatering which 
might be required. In all, three different scenarios were considered: 


Ls The first construction scenario assumed equipment of typical 
noise level, modified to include extensive Piling and de- 
watering. This would represent the worst-case situation. 


2. The second scenario assumed the same equipment-usage factors 
as the first scenario, but with the quietest available equip- 
Meit.. 

3. The third scenario assumes that all equipment complies with 


the City of Boston Air Pollution Control Commission Noise 
Regulation 6 and does not include the effects of pile driving, 
per BAPCC noise regulation 4. 


In all of the above cases the eight-hour time average A-weighted 
sound level, Le, , 18 calculated at 50 feet from the construction site. 
For the third Sdenario this value is also converted to an L sound level 
based on the results of a highway construction noise survey conducted by 
the New York State Department of Environmental Conservation. The results 
of these calculations are as follows: 


lst scenario L mI SNA BAN aE SO.' 
2nd scenario to S5 ro BAvati «50 ' 
3rd scenario L =~ 9.0md BAA tS 0% 
3rd scenario Lo@ 93 dBA at 50! 
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These examples illustrate that construction-noise levels will be 
quite high and that all reasonable means for reducing construction noise 
should be employed. It may not be feasible to require all contractors to 
Paementy tiew Quieter equipment, but it 1s,reasonable to, expect ,that all 
equipment should be muffled. The contractor should be required to use 
newer and quieter equipment in sensitive locations where residences are 
located very close to the construction site. As seen in the above tables, 
this could result in an 8dB reduction in construction noise. Nevertheless 
for residences very close to the site noise levels will be quite high. If 
a residence is 25 feet from the construction site, the predicted noise level, 
even with quieted equipment, will be 90dBA. 


The ;,data shown, on, Figure, 11-24, indicate Leg levels caused. by today's 
railroad operating range from 66 to 78 dBA. In the alternatives which 
diverts all railroad service, the noise levels would be reduced during per- 
iods when construction equipment was not in use. 


The situation will be improved somewhat for residences located 
farther from the construction site. If the distance from site to residence 
is 100 feet, the predicted Lia will be 89dBA for scenario one and 81dBA 
for scenario two. At 200 feet, the respective values would be 84dBA 
and 76dBA. These predicted levels assume a clear line of sight be- 
tween the construction site and residence. For the second row of houses, 
these values will be from 5 to 10dB lower. Consequently, even with quieted 
equipment and assuming at least one row of houses, construction noise im- 
pact will occasionally extend out to approximately 400 feet where the Leq 
will be approximately 67dBA. It is anticipated that the Commonwealth will 
require contractors to meet the requirements described in Scenario 2. 


See. F Air Quality Impacts During Construction 


Air-quality impacts associated with construction of this project 
will consist principally of fugitive-dust emissions associated with exca- 
vation and land-fill activities. 


Measures to minimize such impacts include contract specifications 
for handling material in trucks adequately covered by tarpolins, frequent 
watering to hold down dust, and street cleaning in the work areas. 


Total emissions from construction equipment would be insignificant 
(see "Section! 6.2.7)" 


Sey ees he! Commercial Disruption During Construction 


Retail stores on Hyde Park Avenue at Forest Hills will be impacted 
by construction activity and changes in traffic flow. If a temporary 
Orange Line station must be built at some distance from the present one, 
then patronage of these stores may be reduced. 


Commercial activities farther south on Washington Street will be 
affected if traffic flow is interrupted for a lengthy period. 


Operations of American Celophane and Hanson Contracting near Green 
Street may be hampered by restricted access, noise and dust. Similarly, 
retail activity on Green Street may be affected by construction activity. 


J & M Contracting at 267 Amory (if not acquired for right-of-way) 
will be affected by construction work in close proximity. Industrial activ- 
ity east of the right-of-way between Atherton and Boylston may be affected 
by noise and dust, however, access will not be affected in a major way. 


A wood frame office/industrial structure at 121 Lamartine Street 
may be adversely affected by reduced access, noise and dust. Hammond 
Office Products supply warehouse at Lamartine and Roys Streets would be 
somewhat affected by reduced access, noise and dust through the building 
openings near the construction area. Industrial activities on Amory Street 
between Dimock Street and Jackson Square would be minimally affected by 
reduced access, noise and dust. 


Dismantling of the Washington Street Elevated will cause temporary 
interruptions as the structure is removed. Any one segment will only be 
interrupted for a few days. The traffic flow will be hampered for a sub- 
stantial period of time. This will increase traffic on Forest Hills, Amory; 
Lamartine, Call, South and Centre Streets, or’ on the new°artertay oa 
constructed between Jackson Square and Forest Hills. Commercial activity 
on Washington Street will suffer to a small degree from the affect of re- 
duced vehicular traffic during the short demolition period. Details of the 


Ga eae process for the removal of the Elevated are given in Section 


Sa 29 Inconveniences Due to Rail Service Diversion 


During the construction phase, rail service in the corridor could 
be diverted to the Midland Branch. 


While this diversion would greatly simplify the construction proce- 
dures for the Project, riders using Midland service would not be able to 


reach Back Bay directly. See Section 6.2.9.1 for impacts and service alter- 
natives during construction. 


; Under several alternatives service on the Needham Branch would also 
be discontinued causing an inconvenience to Needham Center, Roslindale and 


West Roxbury riders. Section 6.2.9.2 describes service alternatives dur- 
ing construction. 








5.57 AdroQualitysImpacts 


5.3.1 Analysis Objectives. The objectives of the air quality 
modeling analysis were to evaluate the impacts on community air 


quality of different project alternatives for both commuter rail 
Operations and the proposed arterial street. The analysis was per- 
formed principally on two levels: a macroscale analysis which pro- 
jected the total area emissions of each pollutant for each strategy 
and a microscale analysis which determined expected pollutant con- 
centrations at sensitive receptors in the area. The latter study 
was performed only for carbon monoxide, as hydrocarbon and nitrogen 
Oxide concentrations are intimately related to complex atmospheric 
photochemical processes. These reactions are more of a regional 
phenomenon and are, therefore, not readily amenable to analysis of 
localized ambient air quality impact. 


Additional air impacts examined were those associated with 
parking facilities at the Forest Hills MBTA station, increased elec- 
trical power usage on the MBTA Orange Line, and emissions from related 
land use development in the Southwest Corridor. 


5.3.2 Description of Atmospheric Diffusion Model. All predicted 
carbon monoxide (CO) concentrations for this study were determined 
using the APRAC-1A urban diffusion model developed at the Stanford 
Research Institute.~-* The model simulates CO concentrations from 
readily available meteorological and traffic data. It is based on 
the Gaussian plume configuration and incorporates results from several 
recent research studies2, , »« Emission sources are specified in two 
forms: a primary network of traffic road segments or links and a 
secondary grid of area sources. The model calculates pollutant con- 
centrations from diffusion on various scales, ranging from extraurban 
diffusion of sources in upwind cities to intraurban diffusion of 
freeway, arterial, and feeder street sources. In addition, a submodel 
was employed to deal with the helical air circulation typical of street 
Canyons. One-hour average CO concentrations are calculated as a function 
of time, for comparison and verification with observed concentrations 
and for operational applications. 


* The model was modified to allow representation of elevated sources. 


Mancuso. RiG., and Ludwig, F.L., User's Manual for the APRAC-la 
Urban Diffusion Model Computer Program, Environmental Protection Agency, 


Division of Meteorology, Research Triangle Park, North Carolina, 
September, 1972. 
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Field Study for Initial Evaluation of an Urban Diffusion Model for 
Carbon Monoxide. 


3hudwig, Foire. Wonnson WwW. pb. Moon, A.E., and Mancuso, R.L., A 
Practical Multipurpose Diffusion Model for Carbon Monoxide. 


4tudwig, F.L., and Dabberdt, W.F., Evaluation of the APRAC-1A 
Urban Diffusion Model for Carbon Monoxide. 


The computer program VEHEMI was integrated into? the’ model to.deter 
mine more accurately vehicle CO emission rates, VEHEMI is designed to 
compute, using EPA methodology, the CO emission rate (grams CO/vehicle 
mile) for a specified motor vehicle model year mix--in this case, a 
mix typical of the Boston area-~-and allows for explicit imput of the 
ratio of light to heavy-duty vehicles. It replaces an older empirical 
equation in APRAC-1A that was previously used for this purpose. The 
method used is based on a procedure outlined by Kircher and Armstrong 
and incorporates such considerations as deterioration and speed adjust- 
ment factors. Also, recent changes in the Federal automobile emission 
standards related to amendments to the Clean Air Act of 1970 have been 
incorporated into VEHEMI“%. 


5.3.3 Meteorological Factors. It is generally agreed that the 
meteorological factors directly involved in predicting pollutant con- 
centrations are transport_and dilution by the mean wind and dispersal 
by atmospheric turbulence’. These meteorological parameters exhibit 
important time and space variations, particularly in the lower several 
thousand feet, where air pollution problems are most acute. The charac- 
ter of the variations in these properties is, in turn, strongly related 
to the vertical thermal structure of the atmosphere in this boundary 
layer. During conditions, of jan. unstable atmospheric thermal structure, 
both horizontal and vertical dispersion of pollutants is enhanced, 
whereas in stable atmospheres, the reverse conditions apply. Consequently, 
the thermal stability of the ambient air is an important factor in deter- 
mining the dispersion properties in a given region. 


Another important meteorological parameter is the mixing depth, 
the vertical thickness of the atmospheric layer in which turbulent mixing 
can diffuse the emissions. Deeper mixing depths will permit the pollutant 
to be dispersed into larger volumes, resulting in lower ground-level 
concentrations. Under certain meteorological conditions, principally 
low-level temperature inversions, this thickness can be severely limited-- 
thereby trapping the pollutants within a shallow layer near the ground. 
The mixing depth within a region generally varies both with the season 
and with the time of day. 


Thus, the dispersion properties of the atmosphere at any particular 
time can be described in terms of the joint occurence of specific condi- 
tions of thermal stability, mixing depth, and wind. These meteorological 
factors are highly interrelated and are observed to occur in combinations 
of different conditions with varying frequency. 


Lircher, D.S., and Armstrong, D.P.j, An» interim, Report) On Mover 
Vehicle Emission Estimation (Draft), Environmental Protection Agency, 
Office of Air Quality Planning and Standards, Research Triangle Park, 
North? Carolinas October;,—19:72+ 


2 environmental Protection Agency, Compilation of Air Pollutant 
Emission Factors, Environmental Protection Agency, Office of Air and 
Water Programs, Publication No. AP-42, Second Edition, Supplement, 
Research Triangle Park, North Carolina. 
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Pasquill, F., Atmospheric Diffusion, D. Van Nostrand Company, Ltd., 
New York, NY, 1962 


The APRAC-1A urban diffusion model used in this study to model air 
quality impacts is designed to be generally applicable to any city where 
conventional airport weather observations are taken, Airport surface 
wind speed and direction can be used directly. Special methods were 
developed to calculate the mixing depth and stability index from the 
available meteorological observations. The method used for the mixing 
depth calculation is based on the National Weather Service's 1200 GMT 
upper air temperature sounding. This sounding, together with the maximum 
afternoon temperature at the surface permits the afternoon or maximum 
mixing depth to be calculated. The morning or minimum mixing depth is 
calculated by using a simple urban model and an empirical relationship 
involving city size and urban and rural nighttime temperatures. Hourly 
mixing depths are then interpolated on the basis of the observed hourly 
surface temperatures for the daylight and pre-midnight hours; mixing depth 
is assumed to be constant between the hours of midnight’ and dawn. The 
method used to determine the stability index depends on prevailing solar 
insolation and wind speed during daylight hours and on cloud opaqueness 
and wind speed during nighttime hours. 


5.3.4 Traffic Data Base. The urban diffusion model used in this 
study requires a traffic data base structured on two levels. First, a 
high-resolution primary network of road segments or links is specified. 
Imput parameters are the location, length, level of service, and average 
daily traffic (ADT) for each link. Second, a grid of area sources to 
handle traffic emissions which do not require a high spatial resolution 
is defined. Imput here consists of the area and location of the grid 
squares and the 24-hour vehicle miles traveled (VMT) within each square. 


As part of a program to develop a Metropolitan Boston Transportation 
Control Plan (MBTCP), transportation data were gathered for Boston and 
the environs included within circumferencial Route 128. The region was 
divided into three areas corresponding to the inner city and the inner 
and outer suburbs (see Figures V-15 and V-16). A grid was superimposed 
upon each of these three areas so that each grid cell contained a uniform 
density of traffic activities. Thus, the size of the grid used in each 
area was a function of urban densities and activity concentrations. 


The MBTCP study? categorizes 1971 and projected 1977 daily VMT 
(vehicle miles travelled) for each grid cell in the Metropolitan Boston 
area by facility type (freeway, arterial, collector, and local). Appro- 
priate daily VMT data for 1975, 1980 and 2000 were derived from the 
projected VMT data in the report for imput as the secondary grid of area 
sources in the model. The primary grid network (Figure V-17) consisted 
of average daily traffic volumes and estimates of total peak-hour and 
8-hour traffic demand for each link of the primary network. The VMT of 
the primary link network represented approximately 80 percent of the total 
daily surface VMT in the project corridor area. The remaining 20 percent 
was accounted for by secondary area sources. 


Traffic volume data were provided for the following cases: 


1) Existing (1975) traffic volumes on the existing street network 
applicable for the no-build condition. 


2) Existing (1975) traffic reassigned to reflect a’ build condition 
on Segment #2 and no-build on Segment #3. 


I transportation Controls To Reduce Motor Vehicle Emissions in Boston, 
Massachusetts, U.S. Environmental Protection Agency Publication No. 
APTD-1442, December, 1972. 


3) Existing (1975) traffic reassigned to reflect a build condition 
on both Segments, #2 and #3. 


Appropriate traffic volumes were extracted from these three networks for 
each of the seven build alternatives evaluated. 


Projections of traffic volumes for 1980 reflected a zero growth 
between 1975 and 1980. This was based on a growth trend between 1964 
and 1974 which showed a reduction for certain critical arterial streets 
in the Southwest Corridor. 


Projections of traffic volumes for 2000 reflect a capacity value for 
the arterial street segments and no change in volume on other streets. 


In addition to the traffic volume data, average peak-hour and 8-hour 
vehicle speeds and the ratio of light to heavy-duty vehicles in the project 
corridor were included in the analysis. 


A total of four alternatives were considered for the construction 
and location of the proposed arterial street. Each of the alternatives 
was analyzed for the years 1975, 1980, and 2000. A brief description of 
each alternative is as follows: 


No Build 


Alternatives FH-2b, FH-6, PHP-1l 


Build only Segment #2 of the proposed arterial. This would be 
a six lane segment extending from Ruggles Street between Tremont 
Street and Columbus Avenue to Centre Street in Jackson Square. 
This segment would be located just east of the present Penn 
Central Railroad Tracks. 


Alternative FH-2, FH-5, PHP-2 


Buila Segments #2 and #3 of the proposed arterial. For this al- 
ternative, the arterial would be built from Ruggles Street to 
the present Forest Hills rail station located near the inter- 
section of Washington Street and Hyde Park Avenue. Segment 

from Jackson Square to Forest Hills would be a four lane segment 
built just east of the depressed Penn Central railroad. 


Alternative FH-4 


Build Segments #2 and #3 of the proposed arterial. Segment #3 of 
the arterial would cross the Penn Central rail just south of 
Atherton Street and be located west of the rail from this point 
to the Forest Hills rail station. The rail facilities are ona 
modified embankment in this scheme. 


Various alternatives for the railroad and transit system were asso- 
ciated and analyzed with each of the arterial street alternatives. A 
brief description of each rail/transit alternative is as follows: 


A) To leave the existing rail and transit systems as they presently 
are with the rail on an embankment and the transit elevated on 
Washington Street. 


B) To leave the existing rail on the embankment and to move the 
transit from Washington Street onto the embankment with the rail. — 


C) To depress the rail and transit systems below street level where 
the present rail embankment is located. 





Analyses indicated that for each arterial street alternative, the 
air quality differences between each of these rail/transit alternatives 
were negligible. This was due to low emissions from the rail and transit 
Systems in relation to the primary link network and to very slight traffic 
volume differences on the primary network as a result of the three rail/ 
transit alternatives, Therefore, the different rail/transit alternatives 
are not discussed in the section on the air quality impacts and, concen- 
trations from each of the rail/transit alternatives considered for each 
arterial street alternative can be considered equivalent. A complete 
description of each of the arterial streets and the rail/transit alterna- 
tives is included elsewhere in the EIA, Environmental Impact Analysis. 


Figure V-18 presents projected total VMT for the primary link network 
for each of the arterial build alternatives and for each of the design 
years evaluated. Secondary grid vMT by grid were estimated by substracting 
primary link VMT from total VMT in the grids containing the primary link 
network surrounding the project corridor. Other grids were not affected 
by this procedure. 


9.3.5 Model Validation, For the purpose of verifying the accuracy 
of a diffusion model in predicting CO concentrations for an area, a model 
validation exercise is usually performed, This entails modeling the 
region for CO concentration during several time periods for which on-site 
CO, traffic, and meteorological measurements are available, comparing the 
results statistically, and drawing conclusions. 


Since an ambient monitoring program was not performed as baltsorathis 
Study, it is not possible to validate the APRAC-1A model for the Southwest 
Corridor. However, the APRAC-1A model was used recently, -ianstwouother -aiz 
quality studies in the Boston area, where model validation was performed. 

In both of these studies, the model provided CO predictions that were well 
correlated with CO measurements in the project area, with correlating co- 
efficients in the range of 0.8 to 0.9. These results indicate that APRAC-1A 
is an accurate state-of-the-art model for predicting ambient CO levels in 
urban areas, such as the Southwest Corrador, 


In the current study, output from the APRAC-1A model was used directly 
in the analysis. No attempt was made to add a background concentration to 
the predicted concentrations or to scale the results by a calibration 
factor. Experience with the APRAC-1A model has shown that both of these 
factors vary considerably with the average roadway speeds and traffic 
volumes input to the model. In addition, the traffic data input to the 
model included area source emissions for background sources in the Boston 
region. 


5-3.6 Macroscale Analysis of Emissions. The quantity of each pollu- 
tant released from motor vehicles in the project area for each case was 
estimated by the computer program VEHEMI, which applies the most recent 
EPA motor vehicle emission factors to the projected traffic volumes on 
project area roadways. The emission factors for carbon monoxide CCOy, 
hydrocarbons (HC), and nitrogen oxides (NOx) used in these computations 
are shown in Figure V-19 distributed by calendar year, and) pollutant...» These 
factors reflect vehicle mix by model year, weighted travel by age of 
vehicle, deterioration of control devices as a function of model year and 
age, the split between light and heavy-duty vehicles on each roadway, and 
the effect of the BTCP's proposed semi-annual emissions inspection/mainten- 
ance program. Rail emissions were extracted from the UMTA report- and 
were assumed not to vary with time. 


Incharacteristics of Urban Transportation Systems," U.S. Department 
of Transportation, UMTA, May, 1975. 
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Estimates of total vehicular emissions of carbon monoxide, hydro- 
carbons, and nitrogen oxides from the primary link network were prepared 
for the seven alternatives and for the years 1975, 1980, and 2000. No 
attempt was made to incorporate emissions from the secondary grid network, 
as this was based on a general study of the Boston area and uses areawide 
averages of VMT growth rate and vehicle speed. These data would tend to 
obscure the detailed changes resulting from the various options which are 
incorporated into the primary network. Analysis of the motor vehicle 
emission factors indicates a sharp decrease in emissions from calendar 
year 1975 to 1980 and 2000. This decrease results from several factors: 


The shift of the vehicle population to newer models will 
replace the oldest (uncontrolled) segment in the model 
year mix by newer models (controlled). As an example, CO 
emissions for these controlled vehicles are approximately 
96 percent less than those for uncontrolled vehicles. 


The implementation of the BTCP's emissions inspection/ 
maintenance program for all light and medium-duty vehicles 
is expected to reduce all light-duty vehicle_Co emissions 
by 9 percent and HC emissions by 10 percent. 


Figures V-20, V-21, and V-22 present, by year, the total annual emissions 
of CO, HC and NO, for the various project alternatives. Predicted emission 
totals for each alternative experience a significant decrease between Be fo 
and «}980 rand" tgo0mand "2000.9" These reductions are due to the effects of 
Federal and BTCP emission controls. Comparison of each of the alternative 
build projections with the no-build projection for similar time frames in- 
dicates that the total emissions of CO, HC, and NO, from all build alterna- 
tives will be up to 3 percent greater than the emissions for the no-build 
case. This results from the projected increase in total vehicle miles 
traveled associated with implementation of any of the build alternatives. 
Comparison of the various build alternatives in future years reveals less 
than ten percent difference between the projected emissions of CO, HC and 
NO,. Total emissions for Alternative FH-2b are the lowest of the build 
alternatives and are approximately equal to the no-build case. 


5.3.7 Predicted Carbon Monoxide Concentrations and Relation to 
Standards - Microscale Analysis 


Seven cross-sections were selected along the Southwest Corridor as 
indicators of the change in carbon monoxide concentrations which would occur 
from construction of the various project alternatives. The cross-sections 
were located in sensitive receptor areas, i.e., in areas where maximum public 
exposure to peak CO levels is predicted to occur. The cross-sections are 
identified in Figure V-23. Detailed modeling simulations were conducted 
along each cross section for each of the seven impact modeling cases (see 
Section 5.2.4). The "worst-worst" case was assumed in each instance, 1.e., 
the joint occurrence of peak traffic and most adverse meteorological conditions. 
The meteorological conditions responsible for high ground-level pollutant 
concentrations resulting from ground-based emission sources are a shallow 
mixing depth, low wind speed, and stable atmospheric thermal structure. The 
specific meteorological conditions chosen to represent poor atmospheric 
dispersion and dilution of pollutants were a mixing depth of 100 meters, a 
mean wind speed of 2 miles per hour, and Pasquill's atmospheric stability 
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GCA Corporation, Proposed Transportation Control Plan for the 


Metropolitan Boston Intrastate AQCR, prepared for the Environ- 
mental Protection Agency. 





class "D." The 100-meter mixing depth is a typical value corresponding to 
the top of the turbulent surface boundary layer in an urban area. A mean 
wind speed of two miles per hour was used as a conservative estimate of worst 
case conditions. Class "D" represents the most stable ground-level atmospheric 


Weeebility characteristic of urban areas. 


The APRAC-lAmodel was applied to predict l-hour maximum carbon 
monoxide (CO) concentrations in the project area. Eight-hour maximum 
concentrations were calculated using an EPA methodology-~ and air quality 
data? measured elsewhere in Boston. The results of the modeling simulations 
along each cross-section for each of the seven alternatives are presented in 
‘a series of graphs contained in Appendix B. The maximum l-hour CO 
concentration predicted along each cross-section for each alternative is 
eee eee igures V—~24,'V-25 and V-26 for the years 1975, 1980,,and.2000, 
‘Yespectively. Maximum eight-hour concetrations corresponding to the above 
alternatives are presented in Figures V-27, V-28 and V-29. 


The model was applied to predict concentrations using all possible 
‘wind directions of a 24-point compass. Because of the complex source-receptor 
interactions in a large urban environment, no single wind direction produced 
the worst conditions at all receptor sites. Therefore, the data presented in 
[the cross-section graphs and in Figures V-24 through V-29 are a composite of 
the highest values at each receptor site. 





The impact of the build alternatives on projected CO levels are 
summarized below for each cross-section. This discussion is limited to a 
relative comparison of project alternatives. An assessment of the relation of 
predicted concentrations to air quality standards is given later in this section. 
For each cross-section, predicted concentrations resulting from a given build 
alternative in a given year were compared levels noted for a certain alter- 
Native are relative to the no-build alternative. Build concentrations differing 
from the associated no-build concentrations by more than ten percent were deemed 
to be significant. 


Cross-section 1 — No significant change in CO levels is predicted to 
Secur in 1975 or 1980 as a result of project implementation. In 2000 construc- 
tion of Alternatives FH-2, FH-4 or FH-5 would result in an overall 60 percent 
increase in CO levels. 


Cross-section 2 - Concentrations resulting from implementation of 
Seeetdaeives FH-4° or FH-5 would result in a 25-30 percent increase in 1975 
and 1980. These alternatives would result in a 92 percent increase in CO 
levels in 1995. 


Cross-section 3 - Implementation of Alternatives FH-2, FH-4 or FH-5 
in 1975 and 1980 would result in CO concentrations 2.8 times greater than those 
of the no-build case. In 2000 these alternatives would result in CO levels 
approximately 3.4 times greater than no-build. Alternatives FH-26 and FH-6 
would not significantly differ from the no-build concentrations. 


Cross-section 4 - Alternatives FH-2 or FH-4 would result in CO 
Concetrations approximately 2.5 to 3.2 times greater than the no-build levels 
in all three design years. Alternatives FH-2b and FH-6 are not Significantly 
different from the no-build case. 


Cross-section 5 - Alternatives FH-2, FH-2b, FH-4, FH-5 and FH-6 
are 1.5 to 2.5 times greater than the no-build alternative in all design years. 





lguidelines for Air Quality Planning and Analysis, Volume 9, EPA- 
450-4-75-001, U.S. Environmental Protection Agency, Washington, D.C. 
t 





Cross-section 6 - Implementation of Alternatives FH-2, FH-4 or FH-5 
would result in a 12 to 25 percent increase in CO levels over the no-build case. 


Cross-section 7 - Implementation of Alternatives FH-2 or FH-4 would 
result in CO levels increasing by a factor of 2 to 2.5 in all design years. 


As noted in previous section, the combined intent of Federal new car 
emission standards and the Boston Transportation Control Plan (TCP) is to 
reduce ambient pollutant concentrations below the Federal Air Quality Standards 
before May 31, 1977, and to maintain these levels once achieved. The effect 
of these controls, plus the increase in vehicle miles traveled resulting from 
growth in population and commerce for the project area, is presented in 
Figures V-24 through V-29 in the form of predictions of air quality resulting 
from the no-build case. Comparison of the no-build concentrations with air 
quality standards indicates that indeed no exceedances of the l-hour (35 ppm) 
or 8-hour (9 ppm) CO air quality standards are predicted to occur at any of 
the cross-sections during any of the design years. Predicted CO levels for the 
build alternatives also indicates no exceedance of the 1l-hour standard along 
any cross-section in any design year. However, predicted 8-hour concentrations 
indicate that the 8-hour standard will be exceeded at a number of locations 
throughout*the corridor in, 1975 (see Figure. “V=27). By 1980, however jaan 
effects of motor vehicle controls and the TCP result in attainment of the 
8-hour standard for all build alternatives and maintenance of this standard 
through 2000. | 


The results of this analysis indicate that construction of any, Of Utne 
rail/arterial street build alternatives in 1980 will not interfere with the 


attainment or maintenance of CO air quality standards. 





eerste! Parking Facility Impacts 


One new parking facility is proposed for the Southwest Corridor. A 500 
Capacity structure is planned for the MBTA station at Forest Hills. Currently 
about 900 vehicles are parked (a large number illegally so). in the immediate 
vicinity of the Forest Hills Station. The illegal parking of motor vehicles 
along roadways in this area is a problem which adds to traffic congestion. 

In the past, petitions signed by neighborhood residents supporting the creation 
of an off-street lot for commuters have been received by the City of Boston. 
Coupled with the completion of the new off-street parking facility certain 
existing facilities will be eliminated and can be returned to park use. In } 
addition a program of increased enforcement of parking regulations should be 
implemented at Forest Hills. Thus, the construction of the new parking facility 
will not significantly increase existing parking spaces at Forest Hills. 





; 
| 
3 
>| 
4 


53 sto catlonary Source Impacts 


Increased service on the MBTA Orange Line, as a result of its relocation S 
in the Southwest Corridor, will require additional electrical power. This 7 
additional power will be produced either by one of the existing MBTA power 
generation station located in Boston, or it will be purchased from the Boston 
Edison Company. To generate this additional power, more fuel must be burned 
resulting in increased power plant emissions. 


ec fe 


To evaluate the relative impact of this change, an estimate of the 
increase in Orange Line service was obtained from the MBTA; the predicted daily 
increase in 684 car-miles. The associated increase in electrical demand is 
equivalent to the consumption of the additional 87,235 gallons of residual 
oil at an electrical generating station. 
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Figure V-30 compares this increase with the average daily fuel use 
of the MBTA in recent years and the total residuai oil burned in the Metro- 
politan Boston area. The results of this analysis indicate that the change 
in fuel use will be insignificant compared to the total fuel used in the area. 
In addition, the pollutants resulting from increased fuel use (sulfur dioxide, 
SO. , and the total suspended particulate, TSP) will be emitted to the 
atmosphere through a relatively tall stack (75-150 meters). This will allow 
sufficient diffusion of the material so that no measurable increase in SO 
and TSP concentrations will occur at ground level. ¢ 


This analysis does not take into account any diverstion from automobile 
use to the transit facility and is therefore conservative in this respect. 


5.3.10 Estimation of Emission Loadings from Land Development in 
the Southwest Corridor 


The purpose of this section is to estimate the stationary source emissions 
resulting from the development of vacant parcels of land adjacent to the planned 
transportation facilities. The general approach used was to estimate the 
emissions from the planned building floor area or number of apartments in each 
parcel, using a land use based emission factor (tons of emissions per year per 
square foot floor area). The land use based emission factor is a product of 
the fuel consumption per square foot of floor area and the emissions per unit 
fuel consumption. 


The development of a set of reliable land use based emission factors is 
currently the subject of a research study we are conducting for EPA. Therefore, 
the factors used in this study are provisional, although they do reflect the 
state-of-the-art. The sources used for the emission factors are; 


For residential, retail, and office usest 
For light industrial uses 
For schools and colleges 


In general, it was assumed that residual oil would be the primary fuel for space 
heating purposes. 


Using the planned development on each parcel, low and high estimates 
for each neighborhood were prepared. These are shown in Figure V-3l. Parcels 
which have alternate uses are shown separately. Using the emission factors, 
estimated low and high emissions for each neighborhood were prepared. These are 
shown in Figure V-32 along with the totals for the entire corridor. 


To provide a perspective of the impact of the new development in 


comparison with existing emissions in the area, also presents emissions estimates 


from the 30 inner cities and towns of Metropolitan Boston. Comparison of the 
proposed loadings with the regional total indicates that the proposed increase 

is less than 0.2 percent of the existing emissions for sulfur oxides, particulate 
matter, and nitrogen oxides and negligible for hydrocarbons and carbon monoxide. 


dimonmental Impact, Efficiency, and the Cost of Energy, Supply 


and End Use, Volume 1, Hitlman Associates, Inc., November,1974. 


Se ealancack Meadowlands Air Pollution Study - Emission Projection 
Methodology Environmental Research and Technology, OctobernjieLo. 737. 


3Development of A Methodology to Allocate Fossil Fuel Consumption 
by County, Walden Research, March, 1974. 


5.3.11 Conclusions. The study described in Section 5.2 yielded the 
following general conclusions. 


A macroscale comparison of total vehicle miles traveled and 
total emissions of three motor vehicle-related pollutants 

(CO, HC, ands NO. tormtnnee build alternatives relative to the 
no-build indicate that all build cases except Alternatives 
FH-2b and FH-6 would result in an increase in total).projyect 
corridor emissions. Total emissions for Alternatives FH-2b 

and FH-6 are not significantly different from those for the 
no-build case. Thus, ofall the build alternatives evaluated, 
only Alternatives FH-2b and FH-6 are consistent with the 

State Implementation Plan to attain and maintain air quality 
standards for photochemical oxidants. It should be noted, 
however, that this conclusion is a direct result of the spe- 
cification of an average vehicle speed of 20 mph in the project 
corridor for existing and future build alternative conditions. 
In other words, the projected traffic data on which this analysis 
was based does not show an increase in average vehicle speed 

in the Southwest: Corridor (i.e., a decrease in congestion) 

due to the construction of an arterial street. 


A microscale analysis of worst case carbon monoxide concen- 
tration along the corridor indicate that construction of the 
arterial will increase CO levels relative to no-build projec- 
tions. Comparison of predicted CO levels with air quality 
Standards indicate that no exceedances of the 11-hour standard 
of 35 ppm will occur along the corridor in 1975, 1980, or 2000. 
No exceedances of the 8-hour standard of 9 ppm are predicted 
for the no-build case in any design year, and for all build 
alternatives in 1980 (the estimated year of completion) and 
2000. The only predicted exceedances of the 8-hour standard 
are for an evaluation of the build alternatives in the year 
1975. Thus, none of the Build alternatives will interfere with 
attainment or maintenance of air quality standards for CO. 


Increased power requirements for the relocated Orange Line 
will be satisfied without significantly increasing the consump- 


tion of residual oil by stationary sources in the Metropolitan 
Boston area. 


Development of land along the Southwest Corridor will not result 
in significant increases in total residual oil fuel use in 
Metropolitan Boston. Total emissions of all pollutants will 
increase less than 0.2 percent if full development occurs. 
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5.4 Water Resources Impacts 


524.1 Flooding 


| In the "modified-embankment" alternative, the existing embankment will 

‘be widened to accommodate the proposed rail/transit improvements. The existing 
pattern of the drainage systems and the quantity of runoffs resulting from storms 
‘in this alternative is not expected to change appreciably in comparison to the 


‘existing conditions. 
| = 








ia Construction of an arterial street in conjunction with this alternative 
normally would increase the runoff quantities. Because of the elimination of 
certain paved areas in the new roadway design, however, the change in the runoff 
‘quantities (in comparison to the flood discharge capacity of the Stony Brook 
Conduit) will be negligible. Its influence on the hydraulic characteristics of 
the conduit will be minimal. 


The Arterial, if constructed, would be built with a surface drainage system 
i\capable of carrying all runoff away from the transit facility and adjacent resi- 
@eeces. ‘The increase in surface area would be less than that lost through the 
)@emolition of structures for I-95. These structures will, in part, be replaced 
with a proposed "Greenbelt" which will also serve to absorb rainfall and minimize 
\Menort. The "Greenbelt" will bé designed with its own drainage system containing 
swales, drainage channels, catch basins, etc., and would be tied to the Stony 
Brook storm water drainage system. 























In the depressed or modified depressed alternatives, the proposed rail/tran- 
sit improvements will be placed at a lower elevation than the adjacent areas. 
Consequently the existing drainage systems will be kept unchanged. This will be 

accomplished by replacing drainage pipes (where they are intercepted by the de- 
pressed rail/transit alignment) with the siphon crossings as decribed in sub- 
meeeron 5.2.5.2. 


The storm runoff in the depressed area will be collected by a separate sys- 
tem and will be pumped into a suitable outfall structure as found most ec- 
Onomical in the final design - probably into the Stony Brook Conduit where it 
Crosses the right-of-way. The quantities of storm runoff discharged into the 
Conduit in the depressed alternative is not expected to have any appreciable 
effect upon flow in the Conduit. 


fiemwater or “flooding” referred to by one resident at the public hearing 
in the area abutting the embankment near South Street 1s "a¥result rota Wleakera 
the water supply system and not a display of high ground water in the area. 


Coordination with agencies responsible for water quality has occured through 
the Massachusetts Executive Office of Environmental Affairs, Metropolitan Dis-~ 
trict Commission, the agency responsible for maintainence of the Stony Brook. Con- 
duit which traverses the Project area. In her review of the Southwest Corridor 
Draft Environmental Impact Report (as required under Massachusetts law) the 
Sécretary of Environmental Affairs suggested that the Metropolitan District 
Commission coordinate its activities in the separation of the currently combined 
Sewer system which serves the southwestern sector of the City of Boston. 


in the course of constructing the Southwest Corridor project it will be 
necessary to create siphons and to relocate portions of the present Stony Brook 
Culvert. The current Stony Brook drainage system is primarily a storm system, but 
it inadvertantly includes sanitary waste. The final elevation of the designed 
depression will not materially change the work required in altering the present 
Culvert. Likewise, the entrance of sanitary sewerage into Stony Brook will not 
influence the need for relocations to accommodate the rail/transit system. 


If Stony Brook Culvert could be completely severed from all sanitary sewer 
S€rvices, it obviously would run cleaner and have better hydraulic capacity. 
Sanitary sewerage finds its way into Stony Brook Culvert both up and down stream 
OF the limits of the Southwest Corridor project within the large surrounding 
Catchment area. 


In looking forward to a long range plan for the separation of storm/ 
sanitary service by the Commonwealth's Metropolitan District Commission and the 
City of Boston, it might well be that the Southwest Corridor project could pro- 
vide for a future upgrading. Given the fact that existing sanitary sewers be- 
tween Jackson Square and Ruggles Street will be reconstructed by the Southwest 
Corridor project, the opportunity exists to install, in this limited area at 
least, new Sanitary services. 





This initial section of new sewer installed as a consequence of this . 
Southwest Corridor project would be compatible with future systems which eliminate 
all sanitary inflows into Stony Brook Culvert. 


Engineering design in the Southwest Corridor will permit the future separa- 
tion of sanitary waste from the storm system, with provisions made for the current 
installation of separate facilities as amy be feasible given the stateoof devel- 
opement of an area-wide sewage collection and treatment plan. The Secretary of 


Environmental Affairs has been advised of MBTA's willingness to cooperate in such 
matters. 


see ey) Water Quality 


Sediments. Deposition of sediment into the nearby drainage facilities and 
bodies of water is of great concern to the community in any major construction 
project. The heavist concentration of sediment in a construction project gen- 
erally occures where the newly exposed excavation areas are permitted to erode 
during heavy rainfalls and runoff. 


The use of proper erosion and runoff-controlling measures during con- 
struction will prevent large amounts of sediment from being deposited into the 
existing drainage facilities including the Stony Brook Conduit. Without 
these measures, part of the sediment would be transported to the Stony Brook Con- — 
duit outfalls where it would be deposited into the Back Bay Fens Pond and Charles 
River Basin. The remaining sediment would settle in the drainage facilities, 


thus reducing their hydraulic capacities and possibly clogging some of the 
smaller pipes. 


Measures to control erosion and siltation as runoff include the installation 
of setting tanks and the quick covering of regraded areas. 


Station Wastes. The sanitary sewage of the stations will be discharged 
to the nearest existing sewer system. No impact is, therefore, anticipated 
from sanitary waste from the Stations. 


5.5 Prediction and Assessment of Future Noise and Vibration Conditions 
See EE ee NOLS Sane VIDration \Coneteaen 


5.5.1° Noise Scales and Criteria 


The purpose of the noise and vibration impact analysis is to 
describe the future noise environment that will result if the proposed pro- 
ject is implemented, and to assess this environment both in comparison to 
the present noise environment and in comparison to standards and criteria. 
The Southwest Corridor Project involves not only the relocation of the MBTA 
Orange Line from Washington Street to the present Penn Central alignment, 
but also the reconstruction of the railroad right of way and the construction 
of a new arterial street. Eliminating the Washington Street elevated will 
of course be a great improvement in the noise environment for those who 
live on or close to Washington Street. On the other hand, implementation 
of the project could degrade the environment of those who live near the 
Penn Central alignment. It is the goal of this analysis to quantify the 
noise impact that is expected to result. The effectiveness of various noise 


abatement techniques that may be used to minimize this impact is discussed 
in Sections 64 5< 




























A discussion of noise level scales was presented earlier in Section 
12.3.2 on existing conditions. Therefore, only a brief review will be pre- 
sented here. In general, only two noise level scales are used in this 
‘discussion: the peak noise level for a single event, and the energy average 
imoise level for a given period of time. The peak noise level is the maximum 
reading that one would obtain on a sound level meter, for example, during 
‘the passage of a train or truck. It depends on the distance between the 
‘vehicle and the observer and the speed of the vehicle. The energy average 
‘sound level, Leg, is the equivalent steady sound level that contains as 

much sound enerdy as a fluctuating noise during a given period of time. 

‘The average sound level also depends on the distance from the vehicle to 

the observer and the speed of the vehicles, and, in addition, it depends on 
the number of vehicles that pass during the specified period of time. In this 
discussion the peak noise level scale is used to describe the noisiness of a 
Single event, and the energy average noise level scale is used to describe 
the region of impact associated with passage of a large number of trains, 
trucks or automobiles. 


The choice of the sound level scales discussed above is due in part to 
the choice of criteria by which noise impact will be assessed. Because the 
proposed project involves not only the rapid transit relocation and railroad 
improvements and higher frequencies and also the construction of an arterial 
road, both the Urban Mass Transit Administration and the Federal Highway 
Administration are involved. UMTA has no specific noise standards or criteria 
for projects which it funds; FHWA, on the other hand, does have specific design 
noise levels based on land use categories that must be addressed. Since UMTA 
has no noise standards, and since the proposed project involves the construc- 
tion of an arterial road that must be addressed in terms of the FHWA design 
noise levels, it was decided to also address the impact of the rapid transit 
portion of the project in terms of the FHWA design levels. Specifically, 
impact will be noted in residential areas if the estimated average noise level 
for the loudest hour of the day exceeds 67 dB. If the rapid transit system 
noise does not exceed Leg 67 dB, then the noise environment is also in com- 
pliance with: 


1. the standards of the U.S. Department of Housing and Urban Development, 

2. criteria for adequate speech communication inside neighboring build- 
ings, and 

3. the guidelines of the Institute for Rapid Transit. 


An assessment of the project as a whole is also performed in terms of the 
"Fractional Impact Method", which is presently under development by the U.S. 
Environmental Protection Agency. In this method a variation of the L,, sound 
level known as the day-night average sound level, Lg,, is used to assegs impact. 
Below Lgyn 55 dB, there is no impact and for each 5 dB increase, the fraction 
Of impact goes up by 25 percent. For example, if 1000 people were exposed to 
Ign 65 dB the “equivalent number of people impacted" (ENI) would be 500. 


| A more detailed discussion of noise impact criteria is provided in 
Appendix H, where groufdborne noise and vibration criteria are also discussed. 


7, ae Rail Noise Prediction and Assessment 


5.5.2.  9Prediction Techniques 





This section presents the ingredients and results of the rail 
noise predictions, and an assessment of these predictions in terms of 
both present conditons and absoluted criteria. The mathematical method 
used to obtain the predictions is explained in the technical Appendix H 
On noise. The noise predictions are for peak hour operations in the 
design year 2000. 


For rail noise predictions, the important parameters are the re- 


lative numbers of each car or locomotive type and their corresponding 
speeds. Sound level information as a function of speed is discussed in 
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Appendix H. The volume and speed information is presented in Figs. V-33, 
V-34, and V-34A which show the number of vehicles at various times 
throughout the day and the maximum speed as function of location between 
Route 128 and South Station. 


During peak hour the MBTA Orange Line is expected to operate at 
headways of four minutes, that is 30 trains per hour counting both 
directions. The trains will be six. cars in length and the expected 
maximum speed between stations is 45 mph. 


For the predictions it was assumed that all trains will run on 
welded rail on ties and ballast. In the South End the baseline condition 
calls for lowering the present alignment by approximately two to five 
feet in order to get the catenary wires under the bridges. 


Noise predictions were made assuming that no special noise 
control features was implemented. Noise control devices or techniques 
such as walls at the edge of the right-of-way will be discussed later. 


South of Massachusetts Avenue three baseline cases were assumed: 
the depressed, the embankment, and the modified depressed alternatives. 
The detail descriptions of the various alternatives studied are presented 
in Section 4.4. The predictions for the embankment and modified depressed 
alternatives were based on the assumption that noise barriers were not 
present. As in the case of the South End, special, noise controlesen cures 


will be discussed after the predictions for the baseline conditions are 
presented. 


One alternative that must always be considered in an environmen- 
tal analysis is simply to do nothing - this is referred to as the "No 
Build" alternative. Since this alternative exists now, actual noise 
measurements instead of predictions were used to characterize it. A 
description was presented earlier in Section 2.3.2 and the predicted 
noise levels for the build alternatives are compared below. Even with- 
out going into detail, it is clear that there is more overall noise 
impact for the No Build alternative than there is for any of the build 
alternatives. The passage of a train on the Washington Street steel 
elevated structure is 20 to 30 decibels louder than is expected if the 
Orange Line runs at grade on welded rail supported on ties with ballast 
though the Iocation of the noise is different. When trains run on the 
steel elevated, the structure itself radiates noise. Although many 
residences in the South End are very close to the tracks where the 
Orange Line would be relocated, the present Washington Street alignment 
is much louder and closer to residences along a greater portion of its 
length. It clearly impacts more people than the proposed build align- 
ments. This, of course, does not imply that a detailed assessment is 
not necessary for the build alternatives, but simply that the no build 
alternative is not the minimum noise impact alternative that it might 
be for many other projects. 


The material which follows indicates those places where impact 
is expected to occur for the build alternatives. What steps can be 
taken to minimize this impact are detailed in Section 6.5. 


The results of the noise predictions are shown in the form of 
contours of equal average noise level. Based on the noise impact 
criteria, the impact occurs when the noise level exceeds Leg67 dB. In 
terms of the noise contours there will be noise impact within the curve 
labeled Leg 67 dB unless steps are taken to attenuate the noise. 


As points of reference, the noise contours five decibels above 
and below the criterion, Leg 72dB and Leg 62 dB, are also shown. If 
the noise level from all trains were to decrease by five decibels the 


noise level at the Leg 67 dB contours would decrease by five decibels to 
Leg 62 dB. Thus, the Leg 62 dB contour shows the impact zone for a five 
Heeiber decrease in eet noise level. In a similar manner, the L ve a5 
contour shows the impact zone if the noise levels were to increasd by 
five decibels. 


In some cases, One or more of the noise contours stop at a row 
of houses or a large building. This is because the house or buildings 
shield the area behind them from the noise. The interpretation in these 
cases is that the sound level at the facade of the houses or buildings 
is at least equal to the noise level of the highest level contour that 
Stops there, and that the noise level behind the houses or buildings is 
less than the lowest level contour that stops at the facade. 


In the figures where both the proposed new arterial street and 
the rail alignment are shown, the noise contours show the combined effect 
Peeooe! Of these’ racilities. The region of impact for the rail facility 
alone™can be Seen simply by finding the figures for sebinisus decal ats that do 
not include the proposed arterial street. 


Bat NOrec uevels, In lie Year OL Opening. 


During the opening year of the proposed project rail volumes will 
Bemoreater tian existing conditions, especially due to the introduction of 
the Orange Line, but the total volume will not be as great as in the year 
2000. For these reasons, noise levels during the opening year may differ 
from those shown by the contours. 


The assumptions concerning train volumes and speeds used to predict 
noise for the year 2000 are discussed on page 5-71 and Figures V-33 and 
V-34. In order to compare the year 2000 noise levels with noise levels in 
the opening year the following assumptions were used for opening year peak 
hour volumes: 


1. The Orange Line will operate at four-minute headways 
with six--car trains. The maximum speed between stations 
will be 45 moh. 


2. The total number of inbound commuter and AMTRAK trains 
during, morning. rush hour will be: 





a. six diesel locomotive trains 
b. six self-propelled diesel car trains (Budd lines) 
c. two electric locomotive AMTRAK trains 

Besuelny peak hpur, half-of the inbound, trains willy neverse 
dinecti1on 

4. The average train length will be six cars 

5. Speeds will be similar to those shown in Figure V-34 


Based on these above assumptions, noise levels due to train move- 
ments in the opening year will be approximately only one decibel less than 
the levels predicted for the year 2000. For the portions of the alignment 
with a new arterial road alongside the rail right-of-way, the noise con- 
tours are for the combined noise of the rail noise and the arterial noise. 
For these portions, and with the rail in the full or modified depression, 
the arterial road is generally the dominant noise source. Therefore, in 
the opening year, a one decibel reduction in the rail noise is not signifi- 
cant and the levels as shown by the contours are still valid. For those 


portions of the alignment with no new arterial alongside the rail right- 
of-way, the contours for the year 2000 are approximately one decibel higher 
than for the opening year. It should be kept in mind that a one decibel 
difference is insignificant. 


Bs Datei Impact Assessment 


Starting at the northern end of the proposed project, the first 
residential area near the tracks is the neighborhood to the south of 
the present Penn Central tracks between Arlington Street and Clarendon 
Street. Most of the houses that could be affected here are on St. Charles 
Street or Cazenove Street. This is the section of the rail right-of-way 
between Back Bay Station and Shawmut Avenue. The Penn Central tracks 
are paralleled by the Boston and Albany tracks and the Massachusetts 
Turnpike. 


The initial estimates of noise in this neighborhood as shown by 
the noise contours are’ for the case where the tracks are not covered. 
Because the station platforms for Back Bay will extend all the way to 
Berkeley Street,a deck over the tracks is proposed as a barrier between 
the tracks and the turnpike to shield both residents and waiting passen- 
gers from turnpike traffic noises. A discussion of noise reduction 
benefits of this deck is provided in Section 6.5 after the discussion of 
the estimated noise levels without the deck. 


The estimated peak hour average noise level at the closest resi- 
dence due to future rail operations is Leg 77 dB if the Orange Line is 
at surface, and unshielded. This is a full ten decibels above the impact 
criterion. However, the existing peak hour average noise is Leg 80 dB 
due primarily to noise from the Turnpike. If the noise from the Turnpike 
remains relatively constant in the future, the combined traffic and rail 
average noise levels at the closest residence will be approximately Le 
82 dB. This is clearly an extremely high environmental noise level for 
a residential neighborhood. | 


Of all locations along the Southwest Corridor, the potential 
for noise and vibration impact is probably the greatest in the South 
End and St. Botolph neighborhoods between Back Bay Station and Massachu- 
setts Avenue. This area is characterized by row houses which on the 
north side of the present Penn Central alignment directly abut the 
right-of-way. This is the side of the right-of-way that is proposed 
for the relocation of the MBTA Orange Line and increased railroad train 
frequencies. Southbound MBTA trains would pass within a few feet of 
the windows of some of these houses and apartments. The problem is 
further complicated by the fact that most of the adjacent buildings 
have windows that look down on the tracks from above; consequently, 
low barrier walls would be useless in kéeping the noise from reaching 
these windows. To build even very narrow walls at the edge of this 
right-of-way would require at least a minimal taking of property. 


The predicted future noise level at the facades of the closest 
buildings will be approximately Leg 82 dB, which is 15 decibels over the 
criterion for impact. This is equal to the present peak hour average. 
noise level. The reason the future average noise level will be approxi- 
mately equal to existing conditions despite a large increase in train 
volumes is due to the combination of using good welded rail and electri- 
fication. Also, by the year 2000, all remaining diesel locomotives will 
be in compliance with the new EPA noise regulations for locomotives. 


As an example of how the average sound level works, a three 
decibel increase in the maximum noise level of all vehicles is balanced 
by a doubling in the number of trains, and a ten decibel decrease in the 
maximum noise levels of all vehicles is balanced by a ten-fold increase 


5-72 


— 


in the number of trains. Even though the average noise level is not 
expected to increase, it is recognized that the predicted future sound 
levels exceed the criterion by approximately 15 decibels and that steps 
should be implemented to minimize this impact. 


If no measures are taken to abate noise, the region of impact in 
the South End and St. Botolph areas, that is the distance of the Leg 
67 dB contour, would be 200 feet on both sides of the tracks. Approxi- 
mately the first ten houses on each side of each street on both sides 
of the rail right-of-way would be impacted. The number of these houses 
is approximately 325. 


One solution proposed as a means of eliminating the noise impact 
in the South End is to lower the rail grade approximately four to five 
feet below the present grades, construct walls at the edges of the right- 
of-way and cover the rail area with a lightweight deck. 


One problem with this solution is that such a decking structure 
would block the windows providing light and air to a number of rooms along 
the right-of-way. This could require the acquisition of the apartments 
involved, blocking off the windows, and converting the rooms and/or apart- 
ments to other non-residential uses as a method of overcoming the problem. 
Another possible solution to blocking off the sunlight would be to put 
gaps in the wall and deck adjacent to the windows. The noise level at 
such gaps would be at least as high as without the walls and deck. To 
combat this, windows near the gaps would need to be soundproofed and extra 
sound-absorbing material would be needed inside the tunnel. This would 
lower outdoor noise levels overall and would protect individual rooms. 

As housing was rehabilitated, windows could be blocked and the deck made 
continuous. 


Soundproofing in general would consist of installing commercially 
available double glazed windows. (This was done, for example, at the 
University of Massachusetts, Columbia Point, which is directly under a 
tlgghte path of Logan’ Airport.) 


The walls and deck solution would solve the airborne noise problem 
in the South End and St. Botolph areas. Inside this tunnel the sound level 
would be about 10 decibels higher than it is for train operation above 
ground in the open. This is due to the reverberant build up of the sound 
inside a confined space with hard walls. If the walls and deck have a 
sound transmission loss of 40 decibels, the sound level of a passing train 
would be less than that of a low speed automobile. A transmission loss 
of 40 decibels can be achieved with walls and deck made of four inch thick 
dense concrete. This would satisfy the Leg67dB criterion by more than 
15 decibels, if the deck were complete and would provide an overall level 
below the criterion if it were not. 


Ventilation shafts may be necessary at a few locations between Back 
Bay Station and Massachusetts Avenue. These shafts should be acoustically 
treated or the sound radiated from them will be as loud as a passing train 
without the deck. Acoustically treated ventilation shafts are commonplace 
in newer transit systems such as BART and Washington METRO and, therefore, 
they do not present a design problem. 


5.5.2.3 Vibration and Groundborne Noise 


Potential vibration and groundborne noise impact along the pro- 
posed corridor is primarily a problem in the South End and St. Botolph 
neighborhoods. Some of the residential structures here will be within 
ten feet of the closest Orange Line tracks. Future vibration levels at 
these locations were estimated from examples found near the MBTA Red 
Line extension to Quincy. In the frequency range below 30 Hz (cycles 
per second) the Red Line vibration levels were approximately equal to 
the threshold of perception. This is probably better than existing 
conditions in the St. Botolph and South End areas; the main difference 
being that welded rail iS~used on the Red Line extension and bolted rail 
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is used for the present Penn Central alignment. (The reader is referred 
to the "Appendix H" on Noise for a further discussion on the vibration 
impact criteria.) In this frequency range, below 30 Hz, the only vibra- 
tion abatement techniques that work well are keeping the wheels trued, 
the rail ground and using compliant resilient rail fasteners. If these 
techniques are used, vibration levels can be kept below the threshold of 
vibration perception. Techniques such,as "fFloating-slab" track beds only 
work at the higher frequencies discussed below. 


The stiffness of the fasteners under load must be 75,000 to 
100,000 1b. per inch or less to work effectively. The Toronto Transit 
System has used such fasteners for several years with good success. 
Rail discontinuities, such as cross-overs and insulated signaling 
joints should not be placed within 100 feet of noise and vibration 
sensitive sites including residences. 


Ground vibration in the frequency range above 30 Hz can vibrate 
the walls and floors of nearby buildings and cause them to radiate an 
audible rumbling noise. Again, wheel truing, rail grinding and the use 
of resilient rail fasteners are the first steps to solving this problem. 
Ballast is also useful in reducing groundborne noise. However, even 
wheel truing, rail grinding, resilient rail fasteners and ballast probably 
will not solve the groundborne noise problem at the closest windows. Le 
a concrete slab track bed is used in the St. Botolph and South End areas, 
then good vibration isolation should be provided between the rails and 
the slab. The types of solutions that should be considered are: (1) 
"floating slab" track beds; (2) resiliently isolated double ties; 

(3) STEDF type ties, or (4) isolation mats such as neoprene, covered 
with ballast. If an acoustic deck is not built, then a solution that 
keeps the ballast for sound absorption is preferable. 


A more thorough study of the groundborne noise problem should be 
conducted in the preliminary engineering design stage of this project. 
This study should include simultaneous vibration measurements near the 
tracks and inside the closest windows. This information can then be 
used with vibration level measurement from trains on welded rail to 
more accurately predict interior noise and vibration levels in order to 
design adequate measures to control noise and vibration levels. (See 
Section 6.5). These measurements should be accompanied by strain measure- 
ments at key areas to monitor building movement, if any, as the result 
of construction and operations. 


The solution to the groundborne noise problem depends to some 
degree on the solution to the airborne noise problem. It does not make 
sense to spend a lot of money trying to attenuate noise from one path 
without attenuating noise from the other path. Whatever the degree of 
noise attenuation that is desired, the money is best spent if the remain- 
ing noise from the two paths is approximately equal. 


5.5.3 Arterial Street Noise Impact 
505 Bl . PredictiomeiechnidGue 


This section describes the noise associated with the 
arterial road portion of the proposed project. The Federal Highway 
Administration, in response to the Federal Highway Act of 1970, has 
Specified the noise impact assessment procedure for projects which 
they fund. This procedure was first specified in Policy and Procedure 
Memorandum 90-2, and it has been recently updated in Volume 7, Chapter 3, 
Section 3 of the Federal-Aid Highway Program Manual (FHPM). 


Some aspects of the new 773 version not contained in PPM 90-2 
have been used in this analysis. The 773 version permits the use of 
either the Lig sound level scale or the Leg sound level scale. The 
Lj9 sound level is that sound level that 1S exceeded ten percent of a 


5-74 


specified period of time; it was the only scale authorized in PPM 90-2. 
In this analysis the Leg sound level, the equivalent steady sound level, 
was used to specify the area of impact. This scale was used so the 
combined effect of roadway and railway noise could be predicted. It 
would not have made sense for the Lio sound level scale to be used, 
because Lj9 iS a poor measure of evénts, such as railway noise, that 
occur less than ten percent of a given time period. 


Only two noise prediction techniques are permitted by FHPM 773: 
the method contained in National Cooperative Highway Research Program 
Report 117 and the computer method described in Department of Trans- 
portation Report DOT-TSC-FHWA-72-1. Of these two methods, only the 
computer method can be used to determine the Leg sound level. It was 
therefore used for this project. 


Based on experience gained on similar projects, it was noted 
that the authorized prediction methods tend to overpredict truck noise 


on urban roads. This is because these prediction models were primarily 
designed for free flowing high speed highways and not low speed urban 
roads. It was, therefore, decided to modify the computer model for low 


speed trucks; the FHWA said they would approve this modification, if 
supporting data were provided. Therefore, during the course of this 
analysis, the noise emission level of more than 100 trucks on Boston 
streets were measured. The results of these measurements are presented 
in the Technical Appendix H on noise. Based on data that was obtained 
and the approval of FHWA, a reduced noise emission level for trucks was 
used for the arterial road noise predictions. 


FHPM 773 states the volume of automobiles used in the predictions 
should be the lesser of the design hourly volume or the maximum volume 
under "level of service C" conditions. This choice corresponds to the 
worst noise conditions for automobiles. For the proposed arterial 
streets, the design hourly volume exceeded level of service C, there- 
fore, levels of service C volumes for automobiles were used in the 
predictions. The design hourly truck volume was used for truck noise 
predictions as required by FHPM 773. 


The FHWA standards required that the noise for the loudest hour 
of the day not exceed the appropriate "Design Noise Level". The Design 
Noise Levels are based on the sensitivity of the activities and purposes 
for which the land is used; these design levels and the corresponding 
land use categories are listed in Figure V-35. 


In addition to the Design Noise Level standards, the FHWA also 
requires that the estimated future noise be compared with the existing 
noise environment. The purpose of this is to determine if there will 
be a Significant increase or decrease in the ambient noise level. For 
this reason, an ambient noise measurement program was conducted. The 
results of these measurements were discussed earlier on the section on 
existing conditions (Section 2.3.2), and the data at each site is pre- 
sented in Appendix H on noise. 
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The extent of the noise impact for the arterial is shown by 
the noise contours. In general , the contours presented are for the 
combined noise from the rail operations as well as the arterial road. 


In open areas, the region of impact - that is, the distance to 
the Leg 67 dB contour - is approximately 130 feet from the near edge 
of the arterial where it is six lanes wide and 90 feet where it is 
four lanes wide. In general there are no problems with impact because 
the area that is cleared is larger than 130 feet on either side of the 
proposed alternate railways. 
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5.5.4 Comparison of Noise Levels by Alternative 


Noise monitoring of existing rail and street facilities was 
accomplished during the performance of the analysis and is documented in 
Figures H=-1 stoeH-12":in Appendia A .\) in addition, projections of noise 
levels were made for the year 2000 and are also shown at 3 levels (62), 67 
and 72 dbA) in plan illustrations for all alternatives. 


5.5.4.1 Roxbury and Jamaica Plain Noise Levels 


In Roxbury and Jamaica Plain the effects of the modified depressed 
alternative upon these noise levels are clear upon examination of plan 
illustrations for this alternative. Comparisons with the other alterna- 
tives are also useful in an evaluation of the incremental utility of each 
alternative beyond the base case of the Embanked Alternate. 


This analysis reveals the following noise levels (db eg 4ASf Grane 
peak hours) at key receptors along the Corridor as shown in Figure V-35A. 


The MBTA has drawn a new profile, the "Post Hearing Profile" for the 
proposed elevations of the railroad/transit/arterial corridoraa? Thaeppro-— 
file would produce noise levels similar to those in the fully depressed 
profile at the above-listed sensitive receptors. Fill slopes would provide > 
noise barriers that are the equivalent in reflective value to the full cut 
described in the fully depressed alternative. In no case would noise 
levels be greater than in the "modified depressed" alternative. These 
noise levels are considered acceptable according to standards derived in 
this Environmental Impact Statement (see pages H-5 and H-6 of Appendix H 
and as shown in Figures IV-49 through IV-60). 


5:5.452 ) Arterial Noise Impacts 

This Environmental Impact Statement discusses both peak (or maximum) 
noise levels and average noise levels (Leg). The peak noise level during 
a given period of time is just the highest level one would read on sound 
level meters. For traffic noise, it would probably be due to the passage 
of a loud truck or a motorcycle. Peak noise levels in Jamaica Plain from 
traffic will be approximately the same whether or not the arterial is 
constructed. 


The average noise level, Legg, which is the noise level scale that 
was used for the noise contours, depends not only on the noise level of 
individual vehicles but also the number of vehicles that pass in a given 
period of time. The average noise level is the equivalent steady noise 
level that contains as much sound energy as the fluctuating sound level. 
The peak sound level is used to describe the noisiness of a single event, 
and the average noise level is used to describe the noise environment or 
climate. 


If the traffic on a road is doubled, the total sound energy is also 
doubled. However, because the sound level is proportional to the logarithm 
of the sound energy, the average sound level only increases by three 
decibles. | 


If the arterial is built in Jamaica Plain, the traffic volume along 
what is now Amory Street would increase from about 7000 vehicles per day 
to about 24,000 vehicles per day. The corresponding increase in the 
average noise level would be approximately five decibles. This is a large 
enough change to be clearly noticeable. On the other hand, it is expected 
that construction of the arterial in Jamaica Plain would reduce traffic on 
Lamartine Street from about 7000 vehicles per day to 300 vehicles per day. 
The corresponding reduction in the average noise level would be approxi- 
mately 13 decibels. 





Construction of the arterial street would lead to a redistribution 
of traffic and consequently a redistribution of the traffic noise.. Clear- 
ly the areas directly adjacent to the proposed arterial would notice an 
increase in the average noise level, and areas not adjacent to the arterial 
would notice a decrease. 


5.5.4.3 South End/St. Botolph Rail Noise and Vibration 


Subsequent to the Public Hearing on July 15 and 16, 1976, revisions 
were made in the South End/St. Botolph Neighborhoods. The entire area 
from Dartmouth Street to Massachusetts Avenue will be covered by acoustic 
decking . That is, this length will have a continuous noise wall with a 
continuous acoustic deck. Revisions to the windows in existing buildings 
will be made to allow such a cover to be installed upon project completion, 
rather than leave this option for the future. 


Covers to be located between Dartmouth Street and Yarmouth Street 
and between Albemarle Street and Massachusetts Avenue will be constructed 
of materials that can be removed and replaced upon the development of air- 
Peoaes at such locations. A noise barrier will be continued at ithe, Massa- 
chusetts Avenue Station so as to protect the projected renovated housing 
adjacent to the tracks and tne housing development sites to the north from 
excessive noise levels. 


Vibration levels are treated in Appendix H, pages H-2 and H-3. It 
is expected that new vibration levels will be below current levels. 


In the earliest construction phase of the project, photographic 
surveys will be made, and strain gauges will be installed at critical 
locations in the St. Botolph and Back Bay areas. Such documentation wiil 
be used in the determination of pre-construction conditions for use in 
evaluating any claims for damages which may result from construction or 
Operation of the new facility. 


peo. a4) Public Discussion of Noise Impacts 

Numerous meetings with abuttors to the proposed Soutnwest Corridor 
Project have been held during the execution of the Enviornmental Impact 
Statement. The St. Botolph/South End Task Force was composed virtually 
Perey of abuttors living adjacent to the constructed rail right-of-way, 
they nelped the Authority develo» standards for noise levels as well as 
the project description for their neighborhood. 


Several Neighborhood Committee meetings in the Roxbury and Jamaica 
Plain areas have\ dealt witn noise impacts. These committees are composed 
Of abuttors to a very large extent (residents from Whittier Street, Mission 
Hill and Bromley Heath Housing Jevelopments in Roxbury as well as home 
owners and renters from Jamaica Plain); and it is clear from the testimony 
@erered at’ therJuly, 15, 1976.7 Southwest, Corridor, Public, Hearing, that, they 
are well informed about tne proposed project. 


Testimony and attendance at the June 24, 1975, Public Hearing on the 
Midland Reconstruction and Acquisition Project and meetings held subsequent 
to that Hearing indicate that abuttors to that project are also intormed. 


As a result of the analysis of projected noise impacts along the 
‘Midland Division, as well as of several meetings between the Southwest 
Corridor and community organizations and their representatives noise 
alternative measures are proposed as part of that project. 
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oie \s) Economic Development and Community Impacts 


This section explores the respective impacts on economic development 
resulting from the two basic courses of action available: (1) allow existing 
conditions to continue, and (2) develop instead, a depressed rail-arterial road 
system in the Southwest Corridor. While other alternatives exist, their place 
on the scale of economic impacts will be found somewhere between the impact 
levels established by these two basic cases. 


526). b Continuation of Existing Conditions 


The advantages and disadvantages of investment in a rail/transit arterial 
road project in the Southwest Corridor can only be assessed against the back- 
ground of existing conditions, i.e., what would the future be without the new 
investment project. This course of action means that Orange Line service would 
be continued along the Washington Street elevated structure with stops as pres- 
ently constituted. Automobile traffic would continue to use the combination of 
existing streets! for access to their destinations. Railroad traffic would in- 
crease with Amtrak and commuter rail service improvements on the existing embank- 
ment. 


While short term safety and aesthetic improvements to the elevated struc- 
ture will be made by the MBTA, they will not alter the basic impact of the struc- 
ture on the Washington Street area. The unsightly presence of the structure, 
the unmitigated noise of passing trains, the poor light exposure of adjoining 
areas as well as the difficult traffic conditions created on the street below, 
have all combined to depress property values and greatly limit the redevelopment 
of the area. The deteriorated state of adjacent buildings as well as that of 
the local environment can be directly attributed to the existence of the "EL". 
Given a healthy mortgage market, the removal of the structure can be expected 
to initiate a general renewal trend in the Washington Street area, and a grad- 
ual return to its former state as a healthy residential and commercial street, 
The South Cove Urban Renewal Plan, for instance, anticipates the removal of the 
elevated structure in order to create a new development parcel for the Tufts 
New England Medical Center and associated new housing. 


While depressed by the existence of the "EL", the communities through 
which it passes are not provided adequate transportation service by the system. 
The location of stations with wide spacing (up to 3/4 of a mile) is such that 


large sections of the community are left unserved. In the South End, the area 
around the Cathedral Housing Project has no station, nor does. a stationeserve 
the new and existing housing and industry in lower Roxbury. Specifically, 


in Roxbury, the long distance between Dudley and Egleston leaves the Highland 
Park, Washington Park, and Bromley-Heath areas poorly serviced. The western part 
of Jamaica Plain is also not well served due to long walking distances to station 
stops at Egleston and Green Street. 


Transverse bus service between the communities and the station stops 
on the present Orange Line is irregular, with as much as 30 minute waiting time 
between buses. In addition, free transfer between the bus and Orange Line is 
not provided. While the improvement of bus service is possible without the 
removal of elevated structure, the present level of street congestion caused 
by the structure makes any major improvement, such as exclusive right-of-way ser- 
Vice, virtually impossible: 


The removal of the Orange Line from its present location would reduce as- 
pects of service to portions of the two communities it now services: South End 
and Roxbury. The provision of satisfactory replacement services are important 
to the neighborhoods' transportation system. 





tt 
Washington St., Columbus Ave., Tremont St., sterling St. Ruggles sts 
Albany St., and Hampden St. 


5-78 


+? 


The base, or worst, case involving removal of the elevated would, however, 
consist of replacement of its service with revised bus service at frequent 
headways running the length of Washington Street from Downtown to Dudley Station. 
This base condition could easily be provided as an "exclusive right-of-way 
service" for its entire length if the City of Boston is able to implement its 
Washington Street Mall in the Downtown shopping district. The provision would 
provide adequate access to commercial businesses located on the street which now 
rely in some way upon high frequency access. It should be noted, however, that 
the provision of fixed rail transit service on Washington Street between the Down- 
town subway and Dudley Station has the potential of increasing the overall com- 
mercial viability of the street well above the existing and base cases because 
of the known preference of commercial markets to be near a modern surface rail 
facility. This service, if further extended southward, would have superior 
ability to enhance commercial strength because of the ability of passengers 
to view these commercial establishments from the vehicle but also to approach 
them more conveniently at a close light rail station spacing of about every 
Second block. At Dudley Station itself much of the commercial district is some 
distance from the station. Distances of as much as 10 minutes walking time 
to the edge of the commercial area from the upper level platforms are now 
encountered. 


Pivas projected, as a continuation of the current trend, that by 1980 
ridership at existing Dudley Station will have fallen by about 10 percent and 
that approximately 75 percent of the boardings at the station will continue to 
be by passengers arriving by bus. 


These passengers, because of the station's internal configuration and 
circulation pattern are not exposed directly to surrounding commercial uses. 
There is some evidence that indicates that few if any passengers transferring 
Mupetemecatige ine tO a bus use the stores in Dudley.Square.,. Rather,, it 
would appear that shoppers in the area primarily make purchases as the result 
of deliberate trips to the area for that purpose. These trips would be also 
accommodated by convenient bus routes through the square. 


The physical presence and blighting influence of the "EL", which is 
both noisy (noise levels of up to 100 dBA on the ground) and dirty and keeps 
Mere Dudley Square area in darkness, and seriously impedes traffic flow, as 
well as problems of a local nature (parking, security, loss of local surround- 
‘ing resident population) have caused great harm to the local economic climate 
Mor business. Removal of the EL, routing of convenient bus routes through the 
area (See Feeder Bus Systems, Section 5.1.4) traffic and parking improvements as 
‘planned by the City, and a concentrated effort to provide good coordination of 
Merchant activities (as currently being pursued by the Dudley Merchants Asso- 
cation) should provide the most beneficial uplift to business. The surface 
meee eo omerre service would further raise the level of this upliftwell between 
‘the current situation. 


| In spite of its present location at an Orange Line Station, Egleston 
‘Station has already lost most of its commercial base. In the Relocated Orange 
Line alternative bus routes would continue through Egleston to the Orange Line 
‘terminating anetead at Jackson Square (see Fig. V-4). 


| As a consequence, the impact resulting from the removal of the station 
would be very limited. Provisions by local merchants for parking, street light- 
‘ing and other improvements would more than offset these limited Orange Line im- 
pacts. 


The relocation of Green Street Station one block to the west will have 
little impact on access to both businesses and residents. Removal of the "EL" 
‘Will improve driver perception on Washington Street and general attitudes about 
the quality of the area. These factors should more than offset the small in- 
Convenience of extra walking distance (about 800 feet). 





Without the relocation of the Orange Line, the land cleared for the now 
withdrawn segment of I-95 South, would have little re-use potential and would . 
continue to act as a negative influence upon the communities of Jamaica Plain . 
and Roxbury. The re-use value of such vacant areas as well as that of adjoin- + 
ing vacant or underused privately owned parcels is dependent upon the provi- 
sion of proper transit and motor vehicle access. | 


eee Development of the Rail Transit and Arterial Road System 


Section 2.2.2.8 described the communities served by the realignment of 
the Orange Line to be characterized by high concentrations of unemployment. | 
Perhaps the most important impact of the relocated Orange Line would be to make jj 
the core city more accessible for the inhabitants of these communities, This rt 
in effect, would increase the number of jobs available to them. This relative i 
increase in turn, signifies an increased labor pool and consumer market for 
core city service organizations. Thus, the relocated Orange Line will tend | 
to strengthen the concentration of service related activities in Boston's core i 
while at the same time improving the job accessibility of the lower income seg- 4] 
ments of the City's population concentrated in communities adjacent to the new | 
alignment. In addition the access provided to the commuter rail system at i) 
Ruggles Street and Forest Hills will provide "reverse" commutation opportuni- || 
ties to suburban locations from which bus connections could be provided to the | 
128 industrial park belt. Fig.V-36 demonstrates this increased accessibility. | 
to transit station and commuter rail stops from specific public housing projects,§ 
Note that while the present Orange Line does not provide direct service to 
a single public housing project, the new relocated alignment offers direct 
service to the Whitter St., Mission Hills, Mission Hills Extension, Bromley- | 
Heath, and Academy Homes projects. i 


“| 


| 
| 
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New activities can be expected to develop within the communities trans- 
versed by the realigned Orange Line. New retail, service, and housing facilities 
will aggregate near the new station stops. The consolidation of the existing 4 
road system made possible by the proposed arterial street will make possible 
the regrouping of small parcels into larger more economic building sites. | 
This parcelization of land and joint-development at stations is a major ‘ 
determinate of the Southwest Corridor Plan. 








While the transit program can be expected to provide greater job accessi- 
bility for low income residents, to strengthen the service orientation of the 4 
core city, and to generate redevelopment in the communities transversed by the 
system, it alone will have little effect on the regional distribution of the 
City's population. In all probability it will neither strengthen nor reduce 
the long-run trend of migration out of the central city. 


During the construction phase of the proposed relocated Orange Line, re- 
gional employment and income will experience short term (5 to 6 years) gains. 
Since the required work force will be large, the increase should assist in 
alleviating the growing unemployment in this sector, as described in Section 
2.2.2.8 of this report. Section 7.3 examines in detail the impacts of con- 
struction investment. 


Fig.V-37 summarizes the economic impact of the Southwest Corridor on the 
City of Boston as estimated by the Boston Redevelopment Authority Research De- 
partment. This table includes both construction and permanent jobs created ‘by 
the transportation and land use elements, as well as the revenues to both city 
and state. 





De 623 Effect of the Proposed Project on Property Values 


The precise effect of the project on property value is difficult to esti- 
mate due to the high variability of very specific existing influences on particu-" 
lar parcels of property. It is possible, however, to present qualitative judge- 
ments of the overall effect of the project. 























. Inasmuch as the first concern of the real estate appraisers is neighbor- 
|nood location and environment, the impacts of the removal of the Washington 
|Street Elevated (in the South End, Roxbury and Jamaica Plain) and the Penn 
‘Yentral embankment (in Jamaica Plain and Roxbury) would be beneficial to prop- 
lerty values for the whole of each of the neighborhoods involved. Historically, 
ralues adjacent to such structures is _lower than that of those located in areas 


The consolidation of fixed heavy-rail facilities in the South End and 
Jamaica Plain in one corridor should increase property values for the neighbor- 
hood as a whole since these facilities now impact more than one area of each of 
‘these neighborhoods. The construction of the Southwest Corridor arterial 
Street would result in the lessening of traffic on Columbus Avenue north of 
Ruggles Street and on Massachusetts Avenue in the South End. The arterial 
Waeosoereduce the amount of traffic on some residential streets and, therefore, 

its construction would be an incentive to higher property values for these 
local areas as well as the neighborhood as a whole. 


In Roxbury and Jamaica Plain, better access to the cleared land parcels 
transit and/or arterial and the additional attractiveness caused by 
freation of the Green Belt and removal of the embankment would increase the 
langes of development of these parcels, and therefore, value is much reduced 
thout this access. 


While the appropriate level of adequacy is hard to determine, in all 
Gases, the provision of noise abatement measures is essential to the preserva- 
pion of the value of existing habitable properties which directly abut the 
Eransit and rail facilities. Without such measures, value will probably de- 
crease to some degree, though in this case, such properties are already of 


5.6.4 Local and Neighborhood Project Impacts - South End, South Cove, 
Back Bay, Fenway and Saint Botolph Neighborhoods 


: The proposed alternatives will have both primary and secondary impacts 

m the local community. Primary impacts are those effects immediately related 

© the rail facilities. These include transportation service to local resi- 
dents, relocation of business or homes, changes in traffic and circulation 
latterns (both pedestrian and vehicular), disruption of community facilities, 

md some fiscal effects. Secondary impacts are more wide-spread and less easy 

SO predict. They encompass changes such as alterations to development patterns 
and employment over the long term, and concomitant changes in social charac- 
Eeristics, neighborhood quality, and fiscal position (Sec. 6.6, Adverse Community 


a Between South End, South Cove, Back Bay, Fenway and Saint Botolph neighbor- 
oods, major physical changes would take sone at the two proposed station loca- 
Eions - Back Bay and Massachusetts Avenue' The Penn Central tracks are depress- 
ed between the communities, and will remain depressed with the new Orange Line 
macks. Bridges over the right-of-way will be reconstructed to accomodate the 

SW rail facilities at the following street crossings: Berkely Street, Clarendon 


Street, Dartmouth Street, WDst Newton Street and Massachusetts Avenue. 





























bec The Back Bay reconstruction is of major significance to the neighborhoods, 
uase it would provide a major interconnection between the new rapid-transit 
line, and commuter-rail/Amtrack services. Access to the station for vehicles 
and pedestrians is therefore of prime consideration to the communities. It is 
anticipated that the present street pattern would be slightly altered on the 
bridges to permit improved access to the station. Existing one-way flow of 
traffic on Clarendon Street would not be altered. Station design would need to 
Provide for access from both Clarendon and Dartmouth Streets. 
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Extensive realignment of tracks and platforms is contemplated for Back 
Bay Station. This means that the construction area will be somewhat wider than 
present trackage. This involves the acquisition and demolition of approximately 
eleven properties adjacent to the existing tracks - seven residential properties 
and four commercial properties. Only five of the seven residential properties 
are occupied for residential purposes, and two of them are completely vacant. 
One of the commercial structures is a one story metal shed used for dead storage 
adjacent to a larger primary structure. No other property takings would be 
required for the project. Relocation of the occupants of these structures would 
be an integral part of the construction program. Construction for. the new Back 
Bay Station would take place within the modified right-of-way provided by property 
acquisition and the use of the right-of-way of Buckingham Street, which would be | 
replaced over the rails upon completion of the project. 


At Massachusetts Avenue, the project will include a station to serve the 
area of Symphony Hall, the Christian Science Center, the Boston Arena and the 
heavily used Massachusetts bus corridor. Symphony Station on the Green Line is 
close to the proposed alignment at this location and will be linked with the 
Relocated Orange Line with pedestrian connections at the surface. Bus access 
will be closely linked to both transit facilities, through provision for board- 
ing and alighting on Massachusetts Avenue at both stations. Alignment restric-— 
tions probably dictate that the station be end-loading from Massachusetts Avenue. 
A pedestrian underpass on the northbound side of Massachusetts Avenue would be 
provided for direct access to the station. Another pedestrian bridge, over the 
rail facilities, would be provided at Camden Street with stairways to the station 
and the Boston Arena. 


Development sites along this portion of the railroad right-of-way are some- 
what limited due to intensive existing development. It would be possible to pro- 
vide for air-rights construction over the tracks, in conjunction with noise bar- 
riers and decks, should that be desirable. Most of the probable development 
would take place adjacent to the tracks. One parcel at Massachusetts Avenue, 
which is presently vacant, could be developed immediately. However, significant 
development in the vicinity of Back Bay Station may occur on adjacent lands, 
stimulated by the construction of the proposed intermodal interchange at that 
location? 


The Orange Line will provide a supplement to the service provided to the 
growing Back Bay business district by the Green Line Huntington Avenue trolley. 
The rapid increase of office space in the area in the recent past as well as 
the completion of the John Hancock Building will create further demand for 
cransit service in, the acea- 


No parking facilities are included in the alternative schemes adjacent 
to stations at Back Bay or Massachusetts Avenue. Care should therefore be 
taken to prevent motorists from parking in residential neighborhoods and then 
riding on the new facilities. This could be accomplished through signing of 
parking restrictions and adequate enforcement of existing and new parking 
regulations. Local streets leading to transit stations should also be provided 
with Significant restrictions to prevent heavy volumes of traffic from using 
residential thoroughfares. Principal impacts on local streets would occur on 
the streets crossing the proposed right-of-way, and on certain north-south 
arteries leading toward stations, including such streets as Columbus Ave., and 
Tremont Street in the South End, and Huntington Avenue in Back Bay, and the 
Fenway. Revisions in the roadway widths and overall design of both Columbus 
and Tremont Streets have been in planning for some time, and should result in 
partial control of volumes which can safely traverse the South End. Huntington 
Avenue 1s also the subject of proposed improvements which would have the net 


effect of creating safe vehicular operations in an area which is not heavily 
residential. 


No recognized individual buildings of historic significance, national 
or local, would be directly affected by the proposed alternatives. The South 
End is, however, comprised of a great many older homes, built row-house fashion 
g@nd similar to the character of Beacon Hill and Back Bay residential neighbor- 
hoods. This area, which has been designated a National Historic District since 
May of 1973, has had substantial urban renewal activities to upgrade the housing 
stock and related community facilities. The proposed alternatives that include 
sound attenuation devices, landscaping and adequate urban design measures in all 
new construction should protect the character of the historic aréas; the align- 
ment would be depressed below surface grade, landscaping and high quality 
fencing would be provided, and stations are located in areas which are present 
nodes of heavy activity. (Refer, to the |\review of Historic Properties! in Appendix 
A.) Additionally, no community facilities would be impacted and only one public 
echool is adjacent to the right-of-way. The existing school, which is a temporary 
structure, will be removed when the permanent Carter School is constructed a 
block away from the right-of-way. 


os0s9 Local and Neighborhood Project i\Impacts - Roxbury - Mission Hill 

The pro posed Relocate Ovange Line would run between these communities in 
eee om ret ween., uggies;itreetvandigacksonsSuare. In this areas) community 
does eDeecONe. Signivticantiinitne zancge of alternatives. This discussion 
EP itetommeon Lie extremes.oc that xange - the modified embankment’ and ths fully 
Beoressed peeeoecction~443.145.A4;fonsaycomparison ofall. alterhetives« 


The proposed Relocated Orange Line would run between these communities 
in the area between Ruggles Street and Jackson Square. In this area, community 
impacts can become significant in the context of the two alternatives - the 
Modified Embankment and Depressed Rail Facilities. 


The Modified Embankment alternatives would retain and alter the existing 
embankment for improved transportation service. Retention and modification 
to the embankment would result in significant impacts. First, the existing 
Visual barrier would not be removed, but would in fact be enlarged in both 
Vertical and horizontal dimensions. The addition of a continuous noise baffle 
along the top of the modified embankment would elevate its perceived height 
some 8 to ll feet while at the same time reducing the potential noise impacts. 
The widening of the embankment would result in a larger physical separation 


between communities than presently exists. The cross streets passing under the 
embankment would be wider than at present, affording some degree of safety for 
pedestrians crossing the alignment and reaching the rapid transit stations. The 


net effect, however, is of an enlarged structure passing between neighborhoods. 
secondly, the enlarged embankment would conceivably impact the marketability 
Of the vacant land created originally for the expressway. The presence of the 
Structure, even with noise reduction measures, may act to depress the utility 
Of specific sites along the rail line, which would otherwise be more visible 
and useable for potential development. Thirdly, the reduction of noise through 
the use of noise baffle walls atop the embankment will not reduce the noise 
impact for those high structures which are iocated close to the embankment. 
While this is also true of the Depressed Rail alternative, there are few 
ameliorative actions that can be taken beyond provision of the wall in the 
Modified Embankment scheme. In the Depressed Rail scheme, by contrast, it 
would be possible, to deck over seriously impacted areas, to totally eliminate 
the noise sources from affecting adjacent properties. 


For both the Modified-Embankment and the Depressed-Rail alternatives, sta- 
tion locations in these communities would have improved access to adjacent 
heighborhoods. The station at Ruggles Street would serve the adjacent high- 
density publicly subsidized housing projects, as well as Northeastern University 
and the northern portion of the Campus High School. With the development of 
the cleared lands, the station would serve not only existing adjacent land 
uses, but several high-density uses proposed for adjacent sites. The Ruggles St. 
Station, in the future, could become the intersection of the Relocated Orange 





Line, several realigned bus routes and the proposed cross-town circumferential 
services. This station will serve as a new focus for the heavily used bus 
services which now terminate at Dudley Square. 


The station at Roxbury Crossing serves adjacent neighborhoods and the 
Campus High School. Bus shuttle service into the medical insitution area near 
Huntington Avenue could be effected from this location with additonal bus 
services connecting into Brookline and the Arborway and Riverside Green Lines. 
Some of these considerations are also true for the proposed station at Jackson 
Square, which serves not only portions of Roxbury and Mission Hill, but also 
the northern reaches of Jamaica Plain. Adjacent to Jackson Square are several 
large housing complex sites, most notably the Bromley Park and Heath Street 
projects. Bus service would reach the station from the Franklin Park area and 
from portions of Jamaica Plain and Mission Hill. The extension of Martin Luther 
King Boulevard, if implemented, would provide an additional route for bus ser- 
yices from the Washington Park area into Jackson Square Station. 


Construction of new stations at Roxbury Crossing and Jackson Square would 
provide new impetus to development of the cleared lands of the corridor. In 
the Modified Embankment alternatives, however, the available parcels may be 
difficult to market because of the enlarged embankment. In the Depressed 
alternatives sites could be developed in conjunction with the rail stations, 
and perhaps could utilize certain portions of the air rights over the rails, 
if that becomes desirable. The available sites in the depressed-rail plan 
should be somewhat enhanced by the partial raising of grade and disposition of 
spoils which would elevate portions of the sites to grades more suitable 
for aggregation into large parcels for development. The Modified-Depressed 
alternatives require the raising of the grades of streets as they cross the 
rail/transit alignment to produce the required clearance above the tracks. This 
will cause cross streets to hump up, resulting in some visual discontinuity 
as one looks along the street. The Modified-Depressed alternatives also require 
further takings resulting from raising street grades near some buildings. De=- 
velopment opportunities are similar to those of the Depressed alternatives. 
Careful layout and disposition of lands should accommodate the one historic 
structure in the area - the Dudley House at 167 Centre Street. 


Construction of a new arterial street would allow an increase in size 
of the cleared-land parcels to the east of Columbus Avenue. Construction of 
the street over the depressed relocated Orange Line between Roxbury Crossing 
and Jackson Square would allow a further substantial increase in the size of 
the development parcels that are located to the east of Columbus Avenue. 


5.6.6 Local and Neighborhood Project Impacts - Jamaica Plain 


Jamaica Plain would have four stations serving it instead of the present 
three. The new stations would be in the Penn Central right-of-way in which 
most of the available developable parcels in the neighborhood are located. 
Improved inter-modal connections at Forest Hills would expand transportation 
options for residents and would make the neighborhood more accessible to the 
region for purposes of recreation, shopping and employment. 


Bus terminal facilities would be improved and a better connection of the 
Green Line to bus and Orange Line at Forest Hills would encourage ridership on 
the rapid/transit lines. \Increased ridership ‘at’ the southern end” of theslune 
would balance passenger loadings and encourage service improvements which would 
be generally heneficial. 


Removal of the Washington Street elevated would have beneficial effects 
on most of the land uses along the street. Improved environmental conditions 
would be conducive to residential rehabilitation and new development. There 
would be a loss of business for some retail activities located at stations, 
however this would be offset by retail demand created at the new stations. 


Local street congestion will worsen near the new stations while Wash- 
ington Street congestion will be eased at Green Street and Egleston Square. 
Jackson Square and Forest Hills will be substantially changed, greatly im- 
proving them both functionally and visually. On balance, the neighborhoods 
will greatly benefit from environmental and traffic improvements around the 
stations. The plans for Green Street and Boylston Street Station incorporate 
minor traffic improvements in their immediate environs. Traffic densities on 
Surrounding streets will increase because of station traffic. On-street all 
day parking by commuters will be a problem near the new stations just as it is 
now at Forest Hills. Increased enforcement, metering and a resident-sticker 
pregeameare recommended to control this. A small commercial lot is planned at 
Precmeerrect tO replace the one now Operating at the’ old Green Street Station. 


Brine Forest Hills Station is planned to incorporate a commercial parking struc- 
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ture accomodating between 500 and 1500 cars, depending’on whether or not the 
Orange Line is extended along the Needham branch as far as Route 128. Fora 
further discussion of parking impacts at Forest Hills see Appendix J. Generally 
Speaking, the intention is to provide enough parking at Forest Hills Station 

to accommodate the demand for all-day parking, while closing some or all of the 
at-grade parking lots and returning on-street parking to short-term use by re- 
tail customers. 


The following discussion centsars upon the extremes of the range sf alter 
Matives.~ the retention and modification of the embankment and the fully depressed 
Piyeowaeetve,ensee Section 4.371.5.4 for’a comearison of all alternatives. 
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Alternative i Depressed Rail — No Arterial 


Depression of the rail facilities would have substantial benefits within 
the neighborhoods. The sense of isolation between neighborhoods would be 
greatly reduced. Passage across the corridor would become psychologically and 
actually easier and additional crossings and deckings would be relatively easy 


-to construct in the future as conditions change. Landscaping and open-space 


activities would be visible to both sides of the right-of-way, doubling the 
visual benefits and making the areas safer because of the added surveillance. 
Improved noise characteristics and invisibility of trains would benefit adjacent 
land uses and improve neighborhood quality. However, in the Modified-Depressed 
alternatives, because of the higher elevation of the depressed-rail facilities, 
retaining walls and embankment would have to be constructed along certain local 
streets in the Jamaica Plain area. 


The depressed rail facilities would permit a deck enclosure to be built 
Over the tracks at Jackson Square and at McBride/Williams Streets - the site 
of the new Southwest II high school. This would further reduce acoustic impacts 
and therefore benefit adjacent land uses. Usable open space would also be in- 
creased at these critical locations. At a future date, some additional decking 
Might be introduced elsewhere when changing conditions warrant it. It is con- 
ceivable that changing economics may permit building structures over the rail 
Piloit-Ouway in ‘the future... These would most’ likely occur ator near the ‘tran- 
Sit stations to take advantage of the transit access and the concentration of 
commercial and community facilities. 


Redevelopment of vacant land is much more likely if the rail facilities are 
depressed because a depressed facility would improve conditions. This redevelop- 
ment could influence other property owners and lenders to make repairs and im- 
provements. Negative impacts of uncontrolled vacant land would be eliminated. 


Generally improved perceptions of neighborhood quality would favor estab- 
lishment of labor-intensive enterprises, especially in underutilized buildings 
now existing in and near the corridor. 


Depresssion of the rail facilities and associated primary beneficial 
effects would induce further neighborhood improvements over time. Long-run 
progressive neighborhood upgrading could eventually lead to substantial growth 
of property values and property tax revenues. 


Joint development opportunities at stations will provide new and stronger 
-retail services for the surrounding neighborhoods. Impact on existing neighbor- 
hood retail should be minimal since many residents currently do much routine 
shopping outside of the Jamaica Plain neighborhood. It is expected that the 

new retail facilities will tend to bring this business back rather than reduce 
existing neighborhood retail business. 


Alternative 2 Depressed Rail - Arterial Street East 


The arterial will introduce a visual, physical and psychological barrier 
to cross-corridor movements, especially by pedestrians. At the same time it 
will reduce traffic on Washington, Amory Lamartine, Forest Hills, Columbus, 
Call, Chestnut, Centre and South, Streets. This willvhave the effie¢ine aaa 
ducing visual, physical and psychological barriers. Traffic signals with 
pedestrian walk lights will be provided at major intersections along the 
arterial. The overall effect on a person traversing the neighborhoodweae sane 
west would be moderate easing of conflicts at three to five north-south streets, 
with a major new conflict introduced by the new arterial. 


Vehicle circulation will be eased within neighborhoods by the general 
reductions of local Street traffic. Hast-west\ crossings iofithe arter neuen 
have added difficulty and waiting times at traffic lights. (Somestrapomumee 
or out of the neighborhoods and within the neighborhoods will be facilitated by 
using part of the arterial. Trips to Orange Line stations will be leaseanbyerne 
added option of the arterial. 


The arterial will be relatively unsightly compared to the nowareertelL 
option. It will carry some bus ‘and truck traffic since it is intended to re— 
move them from other neighborhood streets. The land area available for and= 
scaping will be reduced by the pavement width. 


Traffic on the arterial will generate noise and air pollution which will 
affect adjacent land uses. At the same time traffic reductions on other neigh- 
borhood streets will reduce noise and air pollution -in those’ areas! ™ the 
arterial street traffic noise will affect new development to the extent that 
counter-measures such as double glazing or setbacks may be needed, however, 
development will not be’prohibited: 


The improved local access provided by the arterial will help to make new 
development more marketable. Visibility of development parcels will be greatly 
improved. This approach to them will be more direct and easily explained to 
persons not familiar with neighborhood street patterns. The arterial will 
also facilitate movement of service vehicles. Police patrol surveillance of 
Open space and new development parcels will be greater than under the no 
arterial alternative. Police, fire and ambulance access throughout the Jamaica 
Plain area will be made easier, \safer. and more rapid. Delivery vehicles, oil 
delivery trucks, trash “removallaenuckss moving vans, etc. all will “spend@ieges 
time on residential streets because of the opportunity to enter and leave the 
nerghborhoodmonvthe ianteradals 


The presence or absence ‘of the arterial should not materially affect the 
problem of all-day parking by commuters. Parking will not be allowed on the 
arterial. The arterial will not alter the propensity to drive vs. ride since 
it is designed as a replacement for existing routes. 


Through traffic reductions on Washington Street combined with the removal 
o£ the elevated structure should permit its conversion to a very attractive and 
relatively quiet street accommodating neighborhood retail uses. 


The arterial will make truck access to neighborhood businesses somewhat 


easier. This may forestall some employment losses or create some additional 
employment. 


Alternative 3 Embankment —-- No Arterial Street 


Retention of the embankment plus the added height for bridge clearance 
and noise barriers would make the visual barrier effect even worse than it is 
at present. Neighborhood divisions would continue. Wider openings at under- 
passes and stations would make transverse movements easier and more pleasant. 
This, however, is not as good as open-air bridges over depressed rail. A 
drawback of underpasses with an embankment is that the rumble of a train over- 
head is quite loud and begins with little or no warning for a pedestrian. The 
problem is not extreme, but adds to the discomfort of neighborhood residents. 


Vehicle crossings can be as numerous as with the depressed scheme, how- 
ever, it is virtually impossible to add a crossing in the future. Pedestrian 
crossings independent of vehicle crossings are undesirable since they are so 
shielded from view that they present unacceptable risks to personal security. 
The only exclusively pedestrian underpass under any alternative would be the 
Minton Street/Lawndale Terrace passageway. .This underpass currently exists 
and it would be retained and lengthened under alternative three. 


The embankments and retaining walls would be cleaned up and landscaped 
under Alternatives 3 and 4. It cannot be guaranteed that they would always 
be meticulously clean and well groomed. By nature these are borderline areas 
between jurisdictions and each party tends to feel that the other is respon- 
Sible for any defacement, dumping, lack of care, etc. 


The noise effects of the embankment alternatives would be more severe 
than with the depressed alternatives. Noise walls and roadbed improvements 
would make peak noise somewhat less than at present, but average noise would 
be as bad as at present or worse because of increased frequency of train 
movements. As a result, neighboring vacant land would be unattractive for 
residential redevelopment. Industrial or commercial development might be 
possible at some points, however land-use incompatibility or lack of arterial 
street access might preclude even this. Open space uses could be visually 
attractive, but active use would be unpleasant because of noise and shadowing 
in morning or afternoon. Security would be a problem because open space 
would have less surveillance from nearby residents. 


Generally speaking, the land use benefits along Washington Street would 
be realized under this alternative, however, underutilization and decay would 
remain a problem along the Penn Central alignment. Conditions might even 
deteriorate further depending on other external factors. 


Alternative 4 Embankment - Arterial Street West 


This would combine the effects of Alternative 3 with many of the effects 
of the arterial described under Alternative 2. Visual and transverse movement 
obstruction would be severe. Vehicular and pedestrian crossings would be add- 
ed between Atherton and Boylston, at Minton Street, and just north of Forest 
Hills. This would mitigate the barrier effect somewhat. 


The placement of the arterial on the west side of the embankment would 
reduce the size of several useful land parcels substantially while creating 
numerous long narrow land parcels on the east side. These would not be very 
useful and would be hard to maintain. The eastern parcels would be invisible 
from the arterial and several would have very poor surveillance from residential 
areas thereby making them unsafe. 


The pedestrian underpass between Minton Street and Lawndale Terrace would 
be superseded by a vehicle and pedestrian underpass at Minton Street. This 
would reduce the currently existing hazard to personal safety. 


Improved vehicular access would not have the same land use benefits 
described under Alternative 2 because the environmental problems of the embank- 
ment and the reduced parcel sizes would tend to discourage development in spite 


of access benefits. 


On balance, this alternative is likely to continue stagnation of land 
usage and is unlikely to stimulate the neighborhood upgrading and new develop- 
ment possible with Alternatives 1 and 2. 


5.6.7 Local and Neighborhood Project Impacts ~- Land Acquisitions 
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In addition to land originally acquired and cleared for I-95 South in the 
Southwest Corridor, additional parcels, depending on the alternative, are re- 
quired for proposed construction in this project (see Fig. V-38). However, 
not all the land originally acquired and cleared would be needed for the con- 
struction. The proposed land use for the residual parcels already acquired or 
to be acguired is covered in Section 7.4. 


As shown in Fig. V~-38, the Modified-Depressed Alternative, FH-5 (combining 
with Alternative SC-1) and Post Hearing Profile PHP-2 would have the most acqui- 
sitions. They include 16 full commercial takings and 18 residential takings 
which would have to be relocated (partial takings listed need not be relocated). 


Of the 16 full commercial takings, three are in used-car sales, auto parts 
or wrecking (junk yard) businesses. The American Legion Post #76 located on the 
Arborway and the Garmet Lounge on Columbus Avenue in Back Bay would involve 
transfer of liquor licences. 


Three full residential takings in the Back Bay area consist of a multi- 
family apartment building and two row-houses. The latter would involve demoli- 
tion of sections of adjoining row-houses. The end walls exposed after demoli- 
tion would be strengthened and the residual area properly landscaped. 


On the other hand, the combination of SC-2 and FH-3 would have the least 
amount of takings - three full commercials and one full residential. 


The number of takings has been minimized by the choice of alignments which 
closely adhere to the former Interstate 95 right-of-way (which was largely clear- 
ed of structures), except in the South End where the expressway was not to have 
been built. In the South End the alignment follows the existing Penn Central 
Shore Line right-of-way, though the alignment exceeds the current right-of-way 
width. Details of relocation and land requirements are shown in Appendix K. 


In the execution of the analysis, several detailed alignments were studied. 
Through the South End an alignment was chosen that requires the taking of resi- 
dential and commercial property. These are also documented in the Section 106 
statement on Historic District impacts in Appendix A. Other alignments studied 
for the South End take as many as 35 structures, or as few as 4. The latter 
alternative would involve a full Orange Line tunnel under the rail alignment at 
considerable cost and lesser overall noise attenuation benefit than the chosen 
preferred alternative (see section 4.4.2). This tunnel would leave the existing 
railroad right-of-way without significant noise attenuation measures; 1.e., it 
would not be covered. The alignment and noise attenuation measures chosen for 
the South End/St. Botolph area is the result of the consensus of the South End/ 
St. Botolph Task Force. This Task Force was composed of citizen volunteers, 
agency personnel, and members of the Southwest Coordinator's staff. It's report 
is part of the Public Hearing Testimony. 


At the Hearing, several speakers made reference to a four-foot taking line 
in the South End area. This line would be to the east of the existing railroad 
right-of-way between Yarmouth Street and Massachusetts Avenue and located in the 
bed of existing Claremont and Carleton Streets which parallel the right-of-way. © 
The deed for the new Titus Sparrow Park excludes this four--foot area, since it 
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was anticipated prior to conveyance to the City-Park Department. MBTA expects 
that this line will not be exceeded in any new permanent construction in that 
area except at the intersection of Massachusetts Avenue where two large brick 
structures abut the right-of-way. Construction easements beyond the four-foot 
line will be required. During engineering phases, the brick structures men- 
tioned above will be examined to determine their suitability for underpinning. 
If they cannot be underpinned they would be demolished. 


Refinement to the profile between Ruggles Street in Roxbury and Morton 
Street in Jamaica Plain may permit a reduction in takings or eliminate the 
demolition of certain structures. This will be explored and detailed in the 
engineering phases of the project. 


As a result of changes made in the project on the basis of comments made 
at the Public Hearing and the work of the Task Force on Vertical Profile, three 
additional properties are affected by the proposed project as described by the 
Post Hearing Profile. These properties are located on New Heath Street where 
the street bridge shown in the fully depressed alternative but revised to a 
pedestrian overpass in the modified alternative, was restored in the "Post Hear- 
ing Profile" so that it will carry vehicular traffic. This bridge crossing 
reguires the raising of New Heath Street from the existing "sag" which it 
currently follows in profile to a more nearly flat profile and the raising of 
the grade of the end of Terrace Street to meet the proposed New Heath Street 
grade. The raising of this street affects access to three commercial properties 
as follows: 


38 New Heath Street (J. Fleishman) 
41 New Heath Street (former Croft Brewery) 
166 Terrace Street (Argosy Printing) 


All three of these are commercial properties. Raising the street and 
sidewalk would require closing basement windows of the buildings at 41 New Heath 
and 166 Terrace, would require revising the entries to 166 Terrace and would 
require revising the access to the property at 38 New Heath Street. 


e202 e, LOCal and Neighborhood Project Impacts - Modified Depressed 
and Post Hearing ;Alternatives 


Development Potential = 


The development of land cleared for Interstate 95 is an essential element 
Of the Southwest Corridor Plan. Planning during the last 36 months has describ- 
ed uses for each parcel in the Corridor. Those between Ruggles Street and 
Forest Hills are included for each alternative shown. Differences in land area 
and general feasibility for each site under each alternative, including the 
"build" and "no build" Segment #3 Arterial is documented in Section 7.4.3. 


Noise Levels 


Analysis of the "modified depressed" alternative reveals that noise levels 
slightly higher than those in the "fully depressed" alternative would occur on 
certain development parcels. These levels, however, generally fall below the 
67 dbA noise level determined as acceptable for development (this is the equiva- 
lent level determined by the Federal Department of Housing and Urban Development 
for publicly assisted housing funds, see page H-5 of Appendix H). 


In Jamaica Plain, certain parcels have areas that will experience noise 
levels above 67 dbA. Even in the fully depressed alternatives, these areas fall 
in a zone approximately 100 feet from the edge of the rail right-of-way. In 
this lower density neighborhood, any development that has a noise sensitive 
nature would have to have a setback in order to meet the 67 dbA criteria. The 


City of Boston Zoning Code typically requires rear yard setbacks of 40 feet in 
such residential areas. The "Post Hearing Profile" reduces noise levels toa 
point which is quite similar to the fully depressed alignment (Figs. IV-49 to 
Iv-65). This means that the location of habitable space in proposed projects 
which would include yard setbacks would be affected adversely by noise ina 
zone between 40 and 100 feet from the rail or arteriailsfacility.. 





This zone of impact often falls within the proposed "Greenbelt" that has 
been provided to serve this buffering function (see plan illustrations), so that 
development of these sites is not affected adversely. In cases where the 67 dbA 
level is exceeded, the impact is associated with both the "fully" depressed 
alternative as well as in the "Post Hearing Profile". 





In Roxbury, higher density residential development is contemplated on 
several parcels. In most cases, noise levels on these parcels will be establish 
ed by the presence of the proposed Arterial Street or existing Columbus Avenue. 
This is true of residential uses on parcels 18 and 34. Potential residential 
use on parcels 24, 26, 28, 30, 32 is viewed only as an*alternative EopEhe peas 
posed Roxbury Community College and will be governed by the noise of the Arter- 
ial. That proposed on Terrace Street, parcels) 25, 27a and 27b.1s off long tems 
potential based upon the turnover of existing topography so that noise level 
differentials between the fully depressed and modified depressed alternatives 
were not significant for these parcels. 


Proposed parklands and industrial zones would likewise not be adversely 
affected by the projected noise levels even at their maximum degree in the pro= 
jected year 2000. The proposed greenbelt is intended to provide a buffer zone 
against these noise levels. The development of industrial areas is not affecte@ 
by noise levels. Institutional development that might be located in the Corridor 
could be constructed without setbacks, against the transportation facilities, 
but would have to contain noise attenuation devices such as double glazing and 
air conditioning for particularly sensitive activities. 


Sitey Preparation 


Development is also a function of site preparation costs as they affect 
a given proposal. Site preparation on urban sites consists usually of the exca® 
vation of any remaining foundation material or fill left from previous construc= 
tion, and utility hook-ups and sidewalk replacement. In addition, soil condi- 
tions owing to substrata and water table levels have a significant impact upon 
cost in the areas of the Stony Brook’ Valley. 


Filling of sites as contemplated in the "modified depressed" alternative 
and to a lesser exeent in the "Post Hearing Profile" (the preferred alternative) 
must be accomplished in one of three ways in order to avoid the addition of cost 
to the proposed development. 


The first alternative would be used where single, two, or three story 
construction is contemplated. In these instances excessively compressible mater 
tal currently in place, if any, would have to be removed and replaced with 
engineered fill capable of supporting structures of the type contemplated. 


A second alternative involves the placement of engineered fill capable only 
of sustaining floor slabs or paved parking areas. Foundations would then be 
olaced so that they penetrate the fill and the excessively compressive soil (if 
any), and these would support structures Of;mone than, four ustoniecs 


A third alternative involves no filling of a permanent nature, but rather 
the placement of permanent retaining walls as the proposed building line adjacent 
to either the arterial street or the proposed railroad/transit facility. = tae 
development site would then be graded with temporary fill that would be excavated 
upon permanent building construction. Such excavated areas would then become 
basement areas in the permanent construction. 





| Roxbury Community College offered specific testimony at the Public 
Wearing which enumerated certain performance criteria of the "Depressed" and 
mepoditfied Depressed" alternative. These criteria are as follows: 


! 


1. The boundary of the proposed Arterial between Roxbury and 
Heath Streets must not extend further east than the exist- 
ing line of Columbus Avenue. 





| 2. Land fill and/or alignment requirements of the proposed 

H Arterial must not reduce the buildable area of the RCC site 
such as to force extensive community owned or owner occupied 

| property takings for college use. If excess construction 

| costs, such as extended foundations and retaining walls are 
required to achieve the existing buildable area without 
takings, such cost must be borne by the Arterial construction. 


3. Vehicular access to parking, student drop-off, and college 
services from the Columbus Avenue (west) must be maintained 
au eaddstimes during: the Arterial ,and rail. construction. In 
addition, the construction process should not hamper the 
normal flow of vehicular and pedestrian movement to and from 
the college during operating hours. 


Requirements #2 and #3 will be met in the engineering design of the South- 
“west Corridor Project as it abuts the college site between Roxbury Crossing and 
Jackson Square. The MBTA and the Massachusetts Department of Public Works will 
Werk Closely with the college project's designers to assure that these goals 
‘are met, and to minimize the impact associated with any intrusion of the align- 
‘Ment to the east of existiny Columbus Avenue. 








Visual Appearance and Slope Configuration 


The Modified Depressed Alternative will have the same neighborhood impacts 
as the Fully Depressed Alternatives except for the following: 





e The trains will not be as deeply depressed. This will increase 
noise impacts somewhat. Catenary wires will be at or above eye level 
gaeetead of below it, and trains will be visible. ~Air rights con- 
struction and future added crossings will be much more difficult to 
accomplish. 





@)/The cross streets will have to be raised to clear the rail/transit 
alignment. This will cause the cross streets to hump up, result- 
ing in some visual discontinuity as one looks along the street. 


Bel oerarterial street, if constructed in Jamaica Plain, will have to 
be raised to meet the cross streets. This will create a visual 
barrier along the right-of-way. Much of the open space strip along 
the arterial will have to slope down to the existing grade. 


Beeeveral additional .full or partial takings will be needed in order 
to accommodate the new street profiles. In addition, a number of 
properties will have to be physically altered to meet the new 
street profiles, even though they will not have to be taken. 


The Post Hearing Alternatives approximate the visual and slope character- 
istics of the Fully Depressed Alternatives at several locations. At others, 
they approximate those of the Modified Depressed Alternatives. See sections 
Mees, 42°555.2, 5.5.3 and 7.4.3 for,a description of 'these> comparisons. 


5.7 Other Impacts 
5.7.1 Visual and Functional Impacts 


In its present configuration, the Penn Central Rail Corridor constitutes 
a sizeable barrier to community continuity. Passing through the South End and 
St. Botolph areas, the Rail Corridor is slightly below grade; through Lower 
Roxbury, the tracks begin their rise to the 20 ft. high embanked elevation at 
which they pass through Roxbury and Jamaica Plain. 


The existing Rail Corridor constrains access between a series of 
residential communities along its length by severely limiting passage between 
them. Various pedestrian tunnels (in Roxbury and Jamaica Plain) and bridges 
(in the South End and St. Botolph areas) provide access between divided neighbor- 
hoods, but in the context of urban life, these often represent dangerous situa- 
tions that invite crime. In the segments where the tracks are raised on an 
embankment, communities are further denied visual access from one side to the 
other. This situation further encourages crime and contributes to the decline 
of residential neighborhoods by creating unobserved and unusable areas. 


In the modified embankment option, the existing track bed would be raised 
several feet and the entire embankment widened. The additional width, as well 
as the increased vertical dimension (due to sound attenuation devices and over- 
head power supply systems) will extend the existing shadow pattern over land 
adjacent to the embankment, detracting somewhat from the desirability of these 
parcels as potential development sites. In a depressed option, shadows ob- 
viously would not be an issue and in fact the removal of the embankment brings 
sunlight to numerous parcels which for years have been negatively impacted by 
the shadow of the current embankment. 


The character of the residential neighborhoods which abut the existing 
embankment varies from occasional high density housing (Bromley Heath, Mission 
Hill) to single and multi-family residences, the predominant housing type. The 
present rail corridor and embankment is an unavoidable intrusion to the intimate 
scale and desirable character of these residential districts, 


In the depressed options, the great bulk which the embankment represents 
is not a factor; still the discontinuity that a large open depression presents 
must be addressed in the design of the facility. 


Removal of the barrier effect of the embankment would join neighborhoods 
which have essentially the same ethnic and economic characteristics across the 
tracks. The two portions of Roxbury would join each other; likewise the two 
portions of Jamaica Plain would be connected. This impact is seen as entirely 
beneficial. 


In Roxbury, the isolation of the Mission Hill and Bromley Heath Housing 
would be largely eliminated. Its residents would have access to the facilities 
to be located in the Southwest Corridor and particularly would be in close 
proximity to the open space facilities provided adjacent to the transportation 
elements. 


Views of Roxbury Highlands from Mission Hill and vice versa would be 
possible. Access to the underutilized Connolly Playground, for example, would 
be opened to Bromley Heath residents who have inadequate open space - they 
would also be provided with open space at an expanded Albert Street playground 
over the depressed rail alternatives. 


In Jamaica Plain connectives between schools and playgrounds would be 
afforded residents now cut off from them. This is particularly vital for those 
who live in the smaller portion of Jamaica Plain between the railroad and 
Washington Street. The small size of this neighborhood has tradtionally handi- 
capped it without adequate facilities and city services. 


The corridor presently exhibits considerable topographical diversity. 
Wile the Stony Brook originally flowed through the basin area along the Penn 
Central alignment, there are places where hills have been cut or areas filled 
in order to establish the topography which is seen today. This filling and 
cutting was largely the result of creation of the railroad embankment and the 
provisions made for maintaining cross streets. 


The proposed post hearing profile and alignment for the transit project 
will require additional revisions to the landscape in order to meet the goals of 
providing the benefits of full depression, neighborhood continuity, and linkages 
across the tracks. Changes in street grades (which will be held to a maximum of 
5% gradient) will in part determine the nature of the slopes of adjacent ground. 
These will, in general, be gentle and fully landscaped. \In all cases, streets 
and sidewalks will be constructed to avoid the flow of any surface water run-off 
onto adjacent property. 

















The proposed "Post Hearing Profile" has been carefully drawn so that the 
adjacent ground levels encourage both the creation of useful open space, improved 
lageess to transit stations, and future development. It is intended that this 
development be permitted and encouraged to occupy vacant land right up to the 
edge of the railroad/transit depression (except at locations where the "green 
belt" buffer is planned, or where rear yard zoning setbacks are dictated) and 
permit its bridging by air-rights construction as required. 


| At the Southwest Corridor Public Hearing, several participants expressed 
eee ting thatthe design of the relocated Orange Line and Arterial Street 
‘should provide the setting by which communities presently visually and function- 
ally separated can once again become one. 





Barriers to neighborhood coherence may be either physical or psychological. 
Physical and psychological barriers are currently present in the form of the 
existing 15-20 foot high railroad embankment. This structure can be penetrated 
and crossed only at discrete points, the perpendicular streets which occur as 
Major traffic ways. In Jamaica Plain only two additional pedestrian crossings 
exist (one at Lawndale Terrace and the other at Morton Street). While the re- 
moval of the embankment will make crossings theoretically possible at any loca- 
tion, the practical necessity of bridging the railroad/transit "cut" will limit 
‘this theoretically infinite ability. Furthermore, unlimited public pedestrian 
access across the rail facilities would make unclear the distinction between 
public and private domains which is necessary to maintain security. 











Perhaps the most important impact of embankment removal is the psychologi- 
Cal effect. This effect canbe characterized as primarily resulting from visual 
‘COnnections from one side of the ‘tracks to the other, and from removal of the 
blank granite walls which support the current railroad alignment. The removal 
Of the embankment and reconstruction of the right-of-way in the new "Post Hear- 
ing Profile" will be accomplished in such a way as to permit visual continuity. 
This continuity is most important at streets which cross the right-of-way, since 
if is there that pedestrian and auto movement will be concentrated. 





Purther, future air-rights construction or building construction adjacent 
to the right-of-way will block such visual access between cross streets as it 
would in a typical city block. For these reasons, visual connections are most 
laeertant at cross streets, and these "visual corridors" must be kept open 
‘through careful determination of the project's vertical profile which should be 
constructed to allow maximum visual access consistant with the limits of the 
Natural topography. The "Post Hearing Profile" of the proposed transit/railroad 
‘facility and the arterial street has been drawn with this objective in mind, 
and is the preferred alternative of the MBTA. 





Functional linkages from east to west across the rail/transit/arterial 
right-of-way are of several types. Auto, bus and pedestrian access from the 
different sectors of each neighborhood should be maintained or improved in such 
away as to: 


1. encourage the connections from the Stony Brook and Washington 
Street neighborhoods to Jamaica Plain areas to the west of the 
railroads ; 


2. encourage the use of Roxbury Crossing and Jackson Square as 
meeting places for commerce and work in Roxbury. 


3. allow the easy movement of children, the handicapped, and the 
elderly to schools, churches; and places of business in the 
neighborhoods as a whole. 


These linkages will be facilitated in the "Post Hearing Profile" which has 


been drawn within the following criteria: 


a) No new street gradient, parallel or perpendicular to the tracks will exceed 
%. This rise, approximately 5 feet per 100 feet of horizontal run is 
easily traversed in all weather conditions. In addition, existing down- 
grades currently as steep as 12% will be eased to facilitate this linkage. 
New street gradients over the rail right-of-way are approximately as 
follows: 
Existing "Post-Hearing Profile" 
Grade Proposed Grade 
East West East West 
Ruggles Street Level (4' sag) Level +13 +2.53 
Prentiss Street —2% Level +23 +5% 
Tremont Street Level to -3% 23 itOe—-Se Level Level 
Cedar Street -12% tiki arly 5s Level 
New Heath Street -9% -3% -5% +33 
Heath Street ala 8 pk +23 +33 
Centre Street Level —53% +2% +2%/(2" sag) 
Atherton/Mozart Street -6% -7% Level +2% (4' sag) 
Boylston Street —2% | —2% +4% +3% (6" sag) 
Minton St/Lorene Rd reals n.a. +4% +13 
Green Street Level -3% +3% +13 
Gordon Street teas -6% Neds -4% 
Williams Street Level -5% +5% +2% (3' sag) 
McBride Street Level +13 +53 +205% 
Morton Street Level -5% +43 +1% 
b) Cross street at new transit stations will be reconstructed as necessary to 


achieve the above listed gradients, and in addition, will be designed to 
facilitate pedestrian movement across the rail facility and to new stations. 
Such reconstruction will consist of new paving of travel lanes (to existing 
street widths), pedestrian sidewalks and paths and new street landscaping 
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(trees, Signs, benches and lighting). Such designs will preserve and enhance 
pedestrian scale and personal safety. At the Bromley Heath and Mission Hill 
housing developments, where grade adjustments will entail the filling of 
certain areas, new or replacement pedestrian walkways will be constructed to 
facilitate pedestrian movement, security and patronage at new stations. 

These access ways will be based upon expected predominant pedestrian move- 
ments and will be made secure through appropriate fencing and lighting. 


c) Acoustic decks to be provided at the Mission Hill and Bromley Heath housing 
developments will be located at elevations which place them at, or immediate- 
ly above, the ground elevations within the housing areas. In no case will 
such deck levels be located above window sills in the first floor dwelling 
units nearest the deck areas. In this way, line of sight observation of 
activities on such decks will be possible and will provide for surveillance 
of areas by residents from within their dwellings. The activities on these 
decks will serve as additional meeting places that are visually and physi- 
cally accessable to residents living on both sides of the Corridor. Grades 
at the building lines in these housing developments will be held from 6 to 
8 feet or more below window sills to promote the security for residents. 


d) Connections from the proposed "green belt" would be to such deck areas and 
would be signalled by coordinated landscaping and lighting in order to fur- 
ther enhance the linking aspect of the Corridor's function. (This linkage 
concept is illustrated in Fig. A-14 of Appendix A in the E.I.S., which shows 
landscaped links to existing streets, parks, and institutions from the 
Corridor.) 


The arterial street in Jamaica Plain, if it should be built, is of critical 
concern in the contemplation of such tranverse linkages across the rail facility. 
The design of the arterial is of paramount importance in the perception of such 
Visual linkages. First, any arterial must be perceived as "approachable". That 
is, pedestrians must view it as consistent in size and scale as other local 
Streets. It must be carefully landscaped so that it does not become a "clear 
cut" zone in which no plant material will be permitted to grow. Pavement widths 
for vehicular travel should be kept to a minimum, with no continuous shoulders 
permitted to widen the paved area. Sidewalks should contain premium pedestrian 
treatments, with benches, signs, and tree planting carefully detailed. No "Free 
Right Turn" channelization of vehicular traffic should occur as this increases 
traffic speed and flow and inhibits pedestrian approachability. 


Signal phasing and pedestrian activated crossing signals should be designed 
to allow maximum "green time" for cross Corridor pedestrian and vehicular move- 
ments so that intra-neighborhood linkages are enhanced. 


The single greatest obstacle to adequate cross-town linkages is the traffic 
colume itself. Volumes projected at Arterial Segment #3 are of significant mag- 
nitude. The virtue of any such arterial must lie in its ability to divert 
traffic from adjacent parallel streets and to improve cross corridor connections 
across those streets. The reduction in such traffic volumes (Centre Street from 
12,500 to 10,000; Lamartine Street from 10,000 to 1,000; Amory Street from 
e,000 to 13,000. All figures are year 2000, 24 hour A.D.T. volumes) essentially 
represents a shift in such barriers from a series of local commercial or resi- 
dential streets to the Corridor, where traffic would parallel the transit/ 
railroad facility and be buffered by virtue of the proposed Green Belt and plant- 
ing areas which run alongside the facilities. .The concentration of such traffic 
in one rather than in 3 or 4 streets is the basic premise of the arterial. In 
order to be successful, and not just an additional obstacle to neighborhood co- 
hesion, its design must be carefully balanced with traffic management techniques 
which should be used on other streets. For example, measures to diffuse and 
divert traffic from Lamartine and Amory Streets would include selective dead- 
ending and contra-flow one way routings. Furthermore, any arterial should not 
be designed to such standards so as to significantly increase total traffic 
volume across a corridor area out through Jamaica Plain. 


The Capital Grant Application states that the entire Relocated Orange 
Line will have provisions for the handicapped (see Project Description, Exhibit 
M). In addition, the commuter rail facilities provided will have such facilities 
as specified as part of the Southwest Corridor project. All street revisions 
and Arterial Street construction will include wheelchair ramps. 


It is proposed that existing street gradients be reduced in many locations 
to permit easier access, particularly in winter conditions. Access from the 
Bromley Heath public housing project along Centre Street to the proposed Jackson 
Square transit station would be much improved by new street grades, new access 
ways and lighting. Access to certain housing structures within the project 
for the handicapped is possible if such structures were converted to handicapped 
use (none are inessuch condition iat present) 
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The proposed modifications to the existing street patterns for both the 
"build arterial street" and "no-build arterial street" option have been dis- 
cussed and approved in a preliminary stage by representatives of the Public 
Improvements Commission and other agencies of the City of Boston. Included in 
this review, for purposes of considering public safety and emergency vehicle 
access, has been the City’s Fire Department. The street patterns have also) been 
discussed with residents at numerous community meetings. In addition to provid- 
ing for all primary north-south emergency vehicles patterns, two new east-west 
street crossings have been added: at Minton Street/Lorene Road, which will in- 
crease flexibility for access to a large section of Jamaica Plain, and at) Cedar 
Street, which will allow direct access from the new arterial to an industrial 
area of Roxbury. 


The work of the Task Force on Vertical Profile since the Public Hearing 
has re-inserted two street bridges in the proposed project, New Heath Street 
and Prentiss Street. These will also serve to increase access flexibility in 
case of an emergency. 


The existing low clearance underpasses under the existing embankment 
present hazards and restrict movement of the largest of current fire-fighting 
equipment of the City. The depressed profile will eliminate these constrictions 
to vertical clearance. 


The Capital Grant Application includes a complete fencing of the rail/ 
transit right-of-way (in those areas not covered by decking) in order to prevent 
accidental or unintentional access onto the right-of-way. This fencing would 
also help, to the extent possible, to prevent the malicious destruction of rail- 
road and transit property. , The application notes that particular attentronsy ae 
be paid to the design of this fencing in historic districts and station! areas. 
Special attention will also be given to fencing in locations adjacent to schools 
and playgrounds. The project will provide a major improvement over the existing 
largely unfenced railroad embankment. 


Personal safety will be addressed through pedestrian-oriented sidewalk and 
intersection design, through careful use of lighting of the streets and sidewalks, 
the station, and the access ways. The station attendant's booth will be located 
so as to provide maximum visual surveillance of both the platform and lobby, 
including any pedestrian overpasses or underpasses. 


The arterial street traffic poses safety questions similar to those of 
Functional Linkages. The street would create an increase in traffic in specific 
locations in return for a decrease in traffic in other locations. The relative 
amount of safety to pedestrians in one scheme versus the other is a matter of 
subjective opinion. 
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5.8 Replacement Service 


While the elevated structure on Washington Street is to be removed as part 
of this project, it is the intention of the Commonwealth and the MBTA to replace 
this facility with an appropriate transit service. A committment by the Secre- 
tary of Transportation to the provision of a replacement service is included in 
Appendix G. 


While most of the population data in this analysis is not sufficiently 
fine grained to illustrate the character of any immediate area along the elevated, 
the population affected by this change in service is represented by the popula- 
m@20n Characteristics of the Corridor as a whole as described in Section 2.2. 


The map of Population Density, Figure II-10b, illustrates that the heaviest 
accumulation of residents in the Corridor is along the Penn Central rail corri- 
‘dor and not along Washington Street. Noise levels caused by the Elevated are 
mocumented in Section 2.3.2.2 and Site #7 of Appendix H. The operating charac- 
teristics and service area of the existing El are documented in Section 3.2. 


Speakers at the Southwest Corridor Public Hearing who represented local 
South End or Roxbury users of -the Orange Line spoke in favor of the Relocation 
of the Orange Line. They favor surface transit (often light rail) and not a sub- 
Way or Orange Line solution for Washington Street between downtown Boston and 
Dudley Station. 


An examination of options for replacement service will result in an E.I.S. 
for that service and perhaps the extension of that as a new service to Dorchester 
and/or Mattapan. The MBTA Board of Directors haS approved the execution of this 
-E.I.S., as well as its consultant contracts. Contract negotiations with the 
consultants are now nearing completion; a notice to Proceed with this E.I.S. is 
expected in a few weeks, subject to UMTA approval. 


Several suburban representatives at the Hearing have suggested that a sub- 
may under Washington Street be studied. ‘the Southwest corridor E.1I.S. documents 
that such a study has already been performed. The consequences construction meth- 
ods , patronage, costs and benefits of such a subway are included in this E.I.S. 
The Southwest Corridor Working Committee, which includes city and suburban repre- 
Sentatives, at its meeting of 23 February 1976, discussed this documentation and 
unanimously rejected such a proposal as inconsistant with the needs of local 
residents and businessmen. Minutes of this meeting are available. 


Two primary possibilities for a replacement service are a reserved right 
Oi—-way lignt rail line anda reserved lane bus line. A light rail line would run 
along Washington Street from Dudley station to Broadway, on Broadway to Tremont, 
Enen into the Sreen Line subway through the abandoned trolley tunnel from Broad- 
Way to Boylston station, terminating at Park Street station. The reserved lane 
bus option route would run along Washington Street from Dudley Street to downtown 
and would terminate in the vicinity of State Street or Haymarket Square. By 
Operating through the subway the light rail line time from any point to Park 
Street station would be about 0.7 minutes less than the busway time to Summer 
Street. However, the bus route would be more convenient for destinations on 
Washington Street in the downtown area. 


The light rail line running time to Park Street would exceed Orange Line 
time to Washington Street by 4.8 minutes at Dudley, 3.2 minutes at Nortnampton 
and 0.9 minutes at Dover. However, the light rail line would have several 
additional stops. North of Massachusetts Avenue, the lignt rail or bus line 
Meee iave Sstoos in the vicinity of W. Concord Street, W. Brookline Street, Wal~ 
tham Street, E. Berkeley Street, Broadway and the subway portal. 

This would reduce access time for riders now using Northampton and Dover stations 
my up to 5.8 minutes. Consequently, if the replacement service were operated on 
the same headway as the existing Orange Line, travel times to downtown Boston 
would improve compared to existing service for 14 of the 20 zones that would 
Otherwise have increases with the relocation. For the other six zones light rail 


replacement service would result in greater travel time than existing service. 


A busway as replacement service would reduce downtown travel times compared 
with existing service for 12 of the 14 zones experiencing reductions with the 
light rail service. Transfer times would be greater from busway to other rapid 
transit lines than for a trolley. 


The annual user benefit of light rail replacement service would be approx- 
imately $100,000 per year compared to the "no build" option, considering only 
benefits to users of the existing Orange Line from zones north of Massachusetts 
Avenue. Compared to the relocated alternative without replacement service the 
light rail replacement would have user benefits of $386,000 per year, again con- 
sidering only benefits to users of the existing Orange Line for north of Massa~ 
chusetts Avenue. The estimated’ operating cost for a light rail replacement from 
Dudley to North Station would be $1.6 million per year. A reserved bus lane 
replacement would have annual user benefits of $45,000 per year compared to "no 
build" and $331,000 per year compared to relocation without replacement service. 
The annual operating cost for a bus service from Dudley to Haymarket Square would 
be’ SO2OWmiL Lion pene ea. 


South of Massachusetts Avenue the access time savings of a replacement 
service compared to the "no build" options would not be sufficient,.tor offset the 
extra run time. The replacement Service would, however, result in faster times 
to downtown from zones 109 and 112 than would the relocated service. The two 
zones contribute about 430 one-way daily riders to the existing Orange Line. 

The annual user benefit to these riders of a South End replacement service com- 
pared to a Relocated Orange Line alone would be $33,000 per year with the light 
rail option or $15,000 per year with the bus option. 


Approximately 4,000 present Orange Line riders would use new surface 
transportation on Washington Street if it were provided. 


In addition to these riders, the replacement service would attract some 
new ridership and would divert some riders from other transit lines such as the 
Tremont Street bus. A direct demand analysis for replacement service results in 
an estimate of 7,000 daily riders. By way of comparison, in 1960, the last full 
year that streetcar service was operated from Lenox Street (near Northampton) to 
North Station via Tremont Street and the subway, there were 6,300 one-way daily 
riders. There have, of course, been significant population changes since that 
time. 


Such an at grade facility through the South End would;,attract.atl,.of the 
walk-in riders in the Dudley Square area with downtown destinations, with ser- 
vice quality at least partially "replaced". What remains, however, in terms of 
geographic areas still experiencing disbenefit is the entire feeder area to the 
south and east of Dudley Square, particularly zone 107, which is bounded by Blue 
Hill Avenue and the Midlands Division right-of-way. To examine alternative 
methods of improving transit service to these areas, the Authority is undertaking 
a major "South End Replacement, Roxbury Replacement/Dorchester, Mattapan Transit 
Improvements Study". At the conslusion of this study, specific proposals will 
be made for these areas. Because the data describing the user benefit of the 
relocated alignment assumes no such service, it represents the most conservative 
description of ultimate service conditions. 


Interim Service until installation of a permanent replacement would be 
determined by the nature of the new construction process required by the proposed 
facility. The minimum permanent service proposed as replacement for the existing 























levated would establish a headway as shown in the following table for 
e assumed demand levels indicated: 


MINIMUM LEVEL OF SERVICE 
in Replacement of Orange Line El 
between Dudley and Downtown 
Beston 


(in minutes) 


Passenger Demand 


4,000 Daily 7,000 Daily 
Peak Midday & Peak Midday & 
Period Early Evening Period Early Evening 
tandard Bus S 10 2 8 
Permanent or Interim) 
RV 6 12 4 10 
CC 4 2 5 10 

















NOTE: The above headways were determined by using MBTA Load Standards to calcu- 
late approximate frequencies which were then tempered by scheduling con- 
Siderations. Upon the completion of the Environmental Impact Statement 
for the Replacement Service a full circulation of the documents will be 
made. A commitment to the Replacement Service has been expressed by the 
Massachusetts Secretary of Transportation (see Appendix G). 


5.8.1 Removal pi sche Elevated 


Removal of the existing Elevated structure between South Cove and Forest 
fills consists of the dismantling of 4.2 miles of steel structure with rail and 
mood ties, and of five intermediate stations. The terminal station at Forest 
Hills will be removed and temporarily replaced as an initial part of the work 
Because of its interference with construction in that area. Portions of the 
Wntermediate station facades may be incorporated into the design of proposed new 
Orange Line stations and may be removed under a separate contract. 





The removal of the elevated has recent local precedent on the Orange Line 
Project north of downtown Boston between North Station and Everett. The most 
ingested and built-up section of this work was along Main Street in Charlestown. 
his 2.7 mile section of steel structure and stations was removed in 7 months 
With a very minimum of disturbance and disruption. In fact, much of the work 
hich had been planned with the Boston Traffic and Parking Department to occur at 
Might in order to minimize traffic disruption was allowed to take place during 

he day, as the minimal disruption that would occur was considered less a problem 
Man the desire to proceed quickly with the work. 


Using the Charlestown experience as a guide, the demolition of the southern 
Orange Line Elevated is projected as follows. The Authority would retain owner- 
Ship of certain items, particularly certain signal devices and electrical equip- 
ent and steel rail. The remaining material would become the property of the 
Ontractor. Ties would be resold and steel from the structure would be sold for 
Salvage. (In Charlestown, the Contractor was unable to find someone interested 
nm immediate re-use of the steel which was stored until sold as scrap.) There 
Would be only a small amount of unsalvagable material, such as splintered wood 
rom the station wall and platforms. 


Cable and signal equipment would be removed from the structure first. 
Steel girders, beams and bents would then be cut into sections with acetylene 
torches and then loaded on flat-bed trucks to be transported to a staging area 
(Probably a location in the cleared land in the Corridor) .s' All dismantling of 
ties and other equipment from the structure would take place at the staging area 
allowing dust to be controlled and allowing this work to proceed without impact 
upon traffic or the Washington Street area neighborhoods. As beams and bents 
were to be removed, traffic would be re-routed in segments a block or two in 
length at a time, and for no more than two or three days duration in any one 
location. In critical areas, as determined in consultation with the City of 
Boston Traffic Commissioner, removal would be carried out at night to avoid 
traffic disruption. Noise associated with this portion of the work would be that 
of acetylene torches and of hoisting cranes when lifting. Nighttime operations 
would require floodlights and portable power generators. Areas with traffic 
problems such as Dudley Station are areas with few residential units and thus 
Operation at night would not have adverse impact. The contractor would be re- 
sponsible for continuous sweeping of the street in areas where the structure 
was being removed. 


Stations would be dismantled in their current location as the removal of 
the structure proceeds. Following the removal of the structure, remaining sec- 
tions of the steel columns would be removed to three feet below the ground sur- 
face and street and sidewalk repair would proceed. Air compressors and equipment 
would be required for this portion of the work, but this work would be accomplish- 
ed during the day and would only be in any given location for a day or two. 


In summary, the removal of the overhead structure would be accomplished in 
12 months within a total contract time of 18 months. Traffic disruption and 
noise impacts would be strictly of a local nature and of short duration--only a 
few days at any one location. Most materials would be re-used or salvaged. The 
small amount of air pollution produced would be from the construction equipment 
used. There would be little or no grease or oil on the steel structure at loca- 
tions where it is to be cut by torch. The only dust produced would be in the 
dismantling of the stations and in the staging area associated with tie removal. 
No water pollution is expected from the project. The experience in Charlestown 
indicates this project can be carried out successfully with very little adverse 
imMpacr- 


5.9 Cost Versus Environmental Benefits 


A comparison of benefits between the various railroad/transit alternatives 
can be made on the basis of the following criteria: 


1. Noise levels at critical locations 

2. Street gradient at typical intersections 

3. Extent of fill above existing grades*at ‘Selected locations 

4. Number of takings, and 

5. Potential development 

The incremental cost between alternatives can thus be compared to changes 
in these five parameters in order to evaluate the cost of additional henefits 
provided by each alternative. 

It should be emphasized that the project has many variables and is extremely 


complex and that any such simplification of cost level of benefits must gloss over 
many important considerations. 
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Absolute Values 


The table on the following page shows the construction cost, noise 
level, street gradient, height of fill, number of takings, and 
potential for development for the Embanked, Modified Depressed, Post 
Hearing and Depressed alternatives, with no arterial street. 


The "no build arterial" alternatives were selected for comparison in 
order to isolate the benefits of the railroad/transit facility since 
it is the major proposed investment. 


The construction costs are given in 1976 dollars. 


Levels, given in dbA, for receptors at the following locations: 


mecaceon tl) S.W., 11. HighsSchool 505 E £rom afeacks 
#2 Boylston Congregationa- Church 150° HE froma facks 
#3 Amory Street Apartments 150° E-irom wracks 
#4 Mission Hill Housing 50' W from Tracks 
#5 Bromley Heath Community Center 50' W from Tracks 
#6 Roxbury Community College Site 100" E from Tracks 


Gradients are given for streets over the rail right-of-way at the 
following locations: 


Location #1 Ruggles Street 
#2 Tremont Street 
#3 New Heath Street 
#4 Centre Street 
#5 Atherton/Mozart Street 
#6 Green Street 
#7 Williams Street 
#8 McBride Street 


For the Embankment Alternative, the existing gradients are shown in 
the table. 
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ALTERNATIVE | 


CRITERIA ; 

Embanked Modified Post-Hearing 
CONSTRUCTION COST 
(1976 $ Million) 16770 mreeiees 286.2 362.9 


Location 






NOISE LEVEL - dbA 


! 
fast Hest 


\ i 





| Location #1 | level | 

Fer #2 level 
i to -3 
= #3 -9 
a #4 level 
Es #5 -6 
tS #5 level 
we #7 level 
ta #8 level 
oe 

coma 

(a) 












Location 
(6' to deck) 









(22' to top of 
| canopy) 
25 


21 





(to deck) (to deck) 















HEIGHT OF FILL - feet 


3 
3 (to deck) 


Residential 
Commercial 


2 12 


roe OP ea 


Lae Ce D8 i Ut os be 


SP eg AYP OE Se ee 


The "height of fill" is defined as the final ground elevation of 
"blade wall" immediately adjacent to the rail/transit facility, com- 
pared to that of an observer at the following locations: 


Location #1 End of Child Street Elevation 33' 
#2 At Johnson Playground Elevation 37' 
#3 End of Chestnut Terrace Elevation 35' 
#4 At Bronley Heath Comm. Center Elevation 39' 
#5 At Station Street — Elevation 21 
#6 Ati Mission ia li 3000> north 
of Prentiss Street) Elevation 19' 


For the Embankment alternative the "height of fill" assumes 6-foot 
noise walls (the catenary would rise an additional 12 feet above the 
noise walls). For the Modified alternative, the height is estimated 
to be that necessary to fully obscure catenary (minimum 19 feet above 
teacks) . 


The development criteria is defined in terms of "potential for 
development". 


A measure of the short- and long-range development benefit associated 
with the rail/transit facility options is gained by a comparison of 
the ability to easily use potential air-rights space available over 
the tracks. For comparison purposes, this has been defined as a deck 
over the tracks whose elevation is no higher than six feet above the 
elevation of an adjacent street or existing ground. 


The area counted does not include any potential air-rights deck 
accessible only from the possible arterial street Segment #3 nor any 


station areas or cross streets. It does include deck area presently 
included in the project as recreational and open space decks for noise 
reduction and community connecting. This is, in fact, viewed as one 


of the most important of air-rights development uses. There is no 
potential for air-rights development assigned by this criteria to 
Space over the modified Embankment alternative. Any potential "under- 
rights" are considered too expensive and are not available for 
implementation at a later date. 


Comparisons 


An evaluation of cost/level of benefit between alternatives can be 
made by: 


1. Comparing the Modified, Post Hearing, and Depressed 
Alternatives to the Embankment alternatives, 


2. Comparing alternatives to each other. 
The following tables compare the incremental cost and the reductions 


in noise levels and number of takings between each alternative and 
the Embankment alternative. 


5-103 


COMPARISON TO EMBANKED ALTERNATIVE 


Incremental Cost Modified Post Hearing Depressed 
(1976 $ million) 
S$ Les 119 22 195.9 
g 45 fe: TEES 
SES nnn ec SEEEEEEEEREEEEEEe 
Reduction in Noise Levels 
(Average for 6 locations) 
dbA more than 5 more than 8 more than 8 
ee eS 
Difference in # of Takings 
Residential +9 +8 +] 
Commercial +14 +7 +1 
Tatad +2'3 si +2 


a 


COMPARISON OF ALTERNATIVES 


Modified/ Post Hearing/ Depressed 
Embanked Modified 
Incremental Cost 
(1976) S ‘me lbron) 
$ LoS 4329 Thom fi 
g 45 18 QT 


a nc EET UID SInIEIS RESUS ERR EERREE 


Reduction in Noise Levels 
(Average of 6 locations) 
abA more than 5 more than’s none 


rr rer 


Reduction in # of Takings 
# aes =o =13 


ae 


Additional Potential 
for Development 
acres als We 9.4 4.8 


3 





For the locations considered, the Modified alternative provides for better 
than one-half the average sound pressure level of the Embankment alternative 
at an added incremental cost of approximately one-half of the construction 
cost of the Embankment alternative. (A change in 3 db represents a halving 
of the sound pressure level.) For an additional incremental construction 
cost of less than 25% of the Embankment alternative cost, the Post Hearing 


alternative results in approximatley an eight -fold reduction in sound pres- 
sure levels. 


An additional incremental cost of almost 50% of the Embankment alternative 
cost does not provide a significant reduction in sound pressure level. Clear- 


ly, the Post Hearing alternative provides the best "cost effective" reduction 
in noise levels. 
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Se 


With respect to the number of takings, the Embankment alternative 
results in the least number of takings; however, the other negative 
environmental aspects of that alternative negate this benefit. 


The Depressed alternative offers the next least number of takings. 
However, its cost is more than twice that of the Embankment alterna- 
tive. The Post Hearing alternative results in a compromise that pro- 
vides for fewer takings than does the Modified alternative. 


Regarding the steepness of final grades as compared to existing grades 
at selected locations, the Post-Hearing alternative provides, on the 
average, the best conditions, i.e., conditions of least steepness. 


Regarding the extent of fill above existing grades, the Post~Hearing 
alternative results in significantly reduced levels of fill from the 
Modified alternative. These are approximately the same levels as 
those in the Depressed alternative with a resultant 18% increase in 
cost above the Modified Embankment Alternative. 


Summary 


It can be stated that the Post-Hearing Alternative has the following 
characteristics: : 


merc LOv1des: tie most cost effective reduction’ in noise levels 
eeu Vartually identical to the?’ fully depressed alternative) 


2. It results in the most gradual street gradients at inter- 
sections. 

3. It provides minimum heights of fill above existing grades. 

4. It provides for the most cost effective addition of air- 


rights for potential development in the future. 


These benefits are true at cost lower than that of the Depressed 
Alternative, and with a total number of takings which are reduced 
Significantly from the maximum of the alternatives considered. 


It should also be reiterated that the Post Hearing profiles represent 
the preferred alternatives which are the culmination of a long pro- 
cess of detailed consideration. As such, it is the product of con- 
sensus selection by public and private individuals concerned with the 
Brovece, and is the Proposed Project. 
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(EEGs, V-1) 
ESTIMATED DAILY RIDERSHIP DEMAND DISTRIBUTION 
BY COMMUNITY 


(Inbound Boardings-24 hours) 

















1980 1980 1995 1995 
Community No-Build Relocated No-Build Relocated 
Boston Proper 3,480 Lp DOM SE 590 1,600 
Brookline 288 310 300 324 
Canton 65 Vac? 83 92 
Dedham 922 922 966 Leor2 
Dorchester Za! Zpeet 27422 Cu ioeo 
Dover 102 113 ae 133 
Hyde Park 2,090 2,200 22h ne I), 
Jamaica Plain Spool Bios 0 STA PAS Bipot 
Medfield 96 97 119 120 
Milton 82 S35. 87 90 
Needham i178 195 194 213 
Newton 26 PAG 27. 28 
Norwood 492 497 550 557 
Parker Hill/Fenway 296 3,890 299 3,940 
Roslindale 3,458 By oO2 3,804 Sues 
Roxbury QiDaw 13,966 9,140 13,408 
Sherborn 19 20 a1 a2 
South Boston 1,044 600 990 570 
Walpole 90 96 1S 23 
West Roxbury 2 neon 25,430 2,481 2,640 
Westwood 591 630 geste 790 
Other 181 186 214 221) 
Total Bom 20 Ata 337910 > 43:,265 

(FIG. V-2) 
ESTIMATED DAILY BOARDINGS AT ORANGE LINE STATIONS 
(Inbound Boardings - 24 hours) 

1980 1980 1995 1995 
Station No-Build Relocated No-Build Relocated 
Forest Hills 13, 16.0 TAT DBO DAS 50 £57780 
Green Street 1,860 27550 Le B2o 272385 
Boylston Street ete oO sohtae Zp OD 
Egleston 3,660 <= Siposele: ei 
Jackson Square Gee 6,580 re 6,380 
Dudley 87,390 --- 8,090 --- 
Roxbury Crossing --- sy Rove --- 5,190 
Ruggles Street -—— 3), 430 net 7,930 
Northampton/Mass. Ave. 37450 37,050 37395 33,630 
Dover Pe IMIG --- 2,270 aes 
Sub Total 33,320 AQ ALS 337985 43,265 
Back Bay --- Sal ean 97 150 
South Cove ——— 4,585 aa 4,725 
Total 33,7520 5670.0 33,985 nit GR a 
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NOTES TO (FIG. V-14) 


(1) Deduct $26,828,000 from Rail/Transit Cost; deduct $785,000 
from Street Cost. 


Pee Deduct $26,828,000 from Rail/Transit Cost; deduct $1,367,000 
from Street Cost. 


tape Deauct $4,012,000 from Street.Cost. 
(4) Deduct $6,787,000 from Street Costs. 


(5) Does not include $7,625,000 for South Cove Project Cost west 
of Massachusetts Turnpike Station 313+00 to Station 3 +00. 


(6) All costs are expressed in 1976 dollars. 


General Notes 


(7) The demolition of the Existing Orange Line from Forest Hills 
EOomcne South Portal, add-to the total cost $1,440,000. 


(8) All estimates assume utilization of an upgraded Midlands Branch 
Railroad which construction cost of $16,000,000 is not included, 
Since it is the subject of a previous capital grant. 

(9) If Commuter Rail service is to be maintained to Back Bay Station, 
a trestle cost of $69,710,000 must be added to all estimates 
(cost includes Engineering and contingencies). 


(10) Street work includes all arterial streets, street bridges, mis- 
cellaneous street work and streets around stations. 


(11) Rail Bridge demolition and new rail/transit and street bridge 
construction included in: rail/transit costs. 


(12) Cost Estimates do not include land takings. 


(13) Operating costs for all options are similar. 
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FIGURE V-15 
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FIGURE V-16 
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(FIG. V-18) 


TOTAL DAILY VEHICLE MILES TRAVELED (VMT) 


BT a eee 


ETWORK 








alternative 1975 ee 2000 

No Build 482, 2666 484,986 487,706 
FH-2b, FH-6, PHP-1 481,307 484,027 495,347 
™e2, FH-5, PHP-2 491,016 493,736 Ris Bias 
FH-4 489,806 492,526 Sule) SG 


(Gav 19)) 
EMISSION FACTORS* FOR CARBON MONOXIDE, HYDROCARBONS, AND 


NITROGEN OXIDES (IN GRAMS/VEHICLE MILE) FOR 
CALENDAR YEARS 1975, 1980, 2000 


Cg 


Calendar a HC NOx 

Year Road Track Road Track Road Track 
INE IO rs Soe ee 
975 48.4 SB Orc Gree re aap 45-1. Sele) 
1980 Diane 3020 PZ AG ie Pht! 5320 
2000 ees s) 30%'8 veG 220 Mage, speed) 


a eee ee a ae ee a 


*Assumed vehicle speed is 20 mph, assumed vehicle mix is 
5 percent heavy-duty vehicles. 
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(FIG. V=20) 


TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS, 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 


sss 
OS De 


Alternative* co HC RS 
Roaam rack total “Road °ifrack Total: Road Track Total 


No Build 93.6 ie 93.8 1 he) = 27) eho CLS) Ve) 3 2 

FH-2b, FH-6, 93.4 AS TS PS Be aL eed nie ieee, Tao .3 S.2 
PHP = 1 

eee. , FH-5, Jorg aes) Wake Ne Ess) Leg jh Ged Sie eg) 8.4 
PHP—2 

FH-4 OD <0) SR ee ee A Ad 3 Sia +3 8.4 


*See Section 5.3.4 for a description of project alternatives. 


(FIG. V-21) 

TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 
ee ee ee ee ee ee eee a Ne eB 

1980 NO 
Alternative* co HC x 


ROACGMELCACKe ELOtalwmROAGHEErack Totaly eRoad.) ‘Track Total 


No Build 43.0 so) 4353 aypuik i} Pan a Na pee 4.6 ao 4.9 

FH-2b, FH-6, 43.0 one oes Sel Pee Dis So 4.6 oo 4.9 
PuP— 1 

Pia 2, i= 5 43.8 son 4401 De BOA ON 4.7 <3 D0 
BHP-—2 

FH-4 aS, -3 44.0 Dina aA ae 4.7 -3 SU 


*See Section 5.3.4 for a description of project alternatives. 


(FIG. V=22) 


TOTAL EMISSIONS OF CARBON MONOXIDE, HYDROCARBONS, 
NITROGEN OXIDES FROM PRIMARY LINK NETWORK (100 TONS/YEAR) 


2000 NO 
Alternatives* co HC x 
Road Track Total Road Track Total Road Track Total 


No Build eo «3 VAS wes De Be 03 A 2.4 a2 PE | 

en 25, FH-6, 25.4 Be Pre pe) Sire: a eee 2.4 me Cae 
PHE-1 

FH=2, FH-5 26.4 < 26007 3.4 eae Raed Paes) -3 2.8 
PHP =2Z 

FH-4 26.3 me 26.6 3.4 its) SSIS 20D ore, ete: 


*See Section 5.3.4 for a description of project alternatives. 
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(FIG. V-24) 


MAXIMUM _1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 1975 


Cross Alternatives* FH-2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
PHP--1 PHP-2 

1 14.98 14.98 14.91 14.88 
Z Leo 11.9) hom 5S Se 
5 6.1/3 (Se asf fs LS. 77 ‘LSE s/h 
4 SoA 8.41 21.46 eleeior 
5 Die Gu 28.08 30.69 30.69 
| 6 PaaS 22 abe 3G Pe 3 Toe 
| a 13°94 27.68 30.94 30.94 


“*See Section 4.3.4 
+See Figure V-23 


eee v2) 


XIMUM_1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 


ALONG SELECTED CROSS-SECTIONS IN THE YEAR 2000 


M 











Cross Alternatives* FH-2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
PHP-1 PHP-2 

1 6.91 6.91 6.86 6.84 

4 5.48 5.43 TR ‘Lewis 

3 3.09 3.09 $:..63 8.165 

4 3.96 3.96 O.Oe LO SOR 

5 SS Pe e92 Ag cb TAs 

6 PZ a6 12.94 14.33 14.33 

i Ose 7 2S 13 GAS23 LA. 25 

8 D207 4.46 4.46 4.46 

9 eS a. 26 B20 Oo o20 

10 510 5. 76 fee Filai Be LO 


FSee Section 5.3.4 
+See Figure V-23 


(PEG eV = 26) 


MAXIMUM 1-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 2000 


Cross Alternatives* FH- 2b FH-2 

Sectiont+ No Build FH-6 FH-5 FH-4 
PHP-1 PHP-2 

1 4.02 ADO2Z 6.41 6.40 

2 Soo. Spake 6.09 6.09 

3 80 ies eHe) 6.18 6218 

4 Aiea? 8) Le 90 62 62.20 

5 2.72 9.16 9.09 9.09 

6 ppt Al hea OR eu: ic Pee ab 

7 4.00 9.07 9.16 9.16 


*See Section 5.3.4 
+See Figure V-23 
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(PEG. Vt2i) 


MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTION IN THE YEAR 1975 








Zross Alternatives* FH- 2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
af 8.99 8.99 8.95 8.93 
2 fied as sas pe Oe 2. 
3 4.04 4.04 12 6 e216 
4 Be05 5.05 12.488 12 94 
5 10.60 16.85 beat oe 4. 
6 16.65 Tape she 13.20 18.70 
i 8.36 16.61 18.56 tS 56 





*See Section 5.3.4 
+See Figure V-23 


(Fal Gra —2 8 ) 


MAXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 1980 


Cross Alternatives* FH-2b FH-2 

Section+ No Build FH-6 FH-5 FH-4 
iL 4.15 eS 412 4.10 
Z Cee Se 4.29 4.29 
%, Meio 285 5 es Sevise 
4 Bee Pees) 5.92 6. OL 
5 4.88 TARE BS 8.47 8.47 
6 7.66 del 6 8.60 8.60 
id Eee 204 Soe $54 





*See Section 5.3.4 
+See Figure V-23 
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(FIG. Vs29)) 


{AXIMUM 8-HOUR CARBON MONOXIDE CONCENTRATIONS FOR ALL PROJECT ALTERNATIVES 
ALONG SELECTED CROSS-SECTIONS IN THE YEAR 2000 








Cross Alternatives* FH- 2b FH-2 
| Sectiont No Build FH-6 FH=5 FH-4 
| PHP-1 PHP~2 
| 
1 ae ti 2241 eRe ts fe) Buc4 
va 1.9 1 Leo Bao 3.65 
3 1.08 103 Tha Sea al 
4 1.14 a eps aT 3507 SA {2 
5 Dee} Seu 5245 ees 
6 4.45 4.45 5.53 555 
7 240 5.44 be 0 5250 
kKSee Section 5.3.4 
+See Figure V-23 
(FIG. V-30) 


RESIDUAL OIL FUEL USE BY STATIONARY SOURCES 


Stationary Source Category Fuel Use 
(10° gal) 

Orange Line Increment Oy <2 

(1980) 

Total MBTA Generating 23,944 

Stations (1972) 

Total Metropolitan PX RAWANDA, CP} 


Boston (1972) 


Percent Orange Line 
Increment 


100% 
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(FIG. V-32) 
TATIONARY SOURCE EMISSION LOADINGS FROM DEVELOPMENT 
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High: A325 97.51 329.96 Bie22 TA SKS: 
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Low: 22 i 39216 98.79 3.66 Qe8 7) 
Ha'gtic 48.70 997.56 3395.95 8.35 VS 
facal, 30 Inner Cities 28919 156481 252718 168650 707599 


an Towns in 
Metropolitan Boston 
(1970) 


Ce ea AN, 


\g , ee ee ee ie ewe ee!) Sah oe 
¥. Sat 


su 
tw Ue ee Nes : i : > « a iy 










SAIC ot) - 


EMTORT TEN, Mot CePA “er une. abs ra 


Neon ee Lm t § -— Le on 


oo 


that 8d “arid baa een Teaat ToT Ne anal; 
= aX OF ow : MA 


° a dadind 
x 


— - ba me Do ee eR ee ahi a mG Aethele — A he TE RTT 
' 
i P “ee es f 
i DF 5 OG. \ 4 
‘ ew wa f 
‘ ~ f c hj + o " «WW 
-~ ae: a0 - afield ams wang beni 
‘ 
‘ $6.2 
f) z 
Byres - -— foo — 


- ae WoCOLe Pecotg ee 
2p, ene Sena 3 OY. SE 


a re -aneph-tdilenetibedainiaie Sarertpealir ow = 


tesaat: eseds 





A.M. Arrivals at Back Bay PM. Departures from Back Bay 
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= 
oe 
8 
oO 


= 
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—=—/Max. Capacity 
Would be 45 


12:00 MIDNIGHT 


Total No. of 
Trains / Hour 
Inbound plus 
Outbound. 


Length of 
Commuter 6 CARS AVG. 6 CARS AVG. 
Trains (Coaches) | 

(Max. Train=!l2Cars) (Max. Train =12 Cars) 


Notes: PiiteAk Trains are included in the number of trains 
shown above. 


mssumeno (total yior both, directions) ati l2 cars 
peak hour (AM & PM) 

mssume 2. (total for both directions) atts%*cars 7 
hour in off-peak periods 

Assume 6 (total for both directions) at 6 cars between 
midnight and 6:45 AM. 


In the peak periods assume 2 trains in the peak 
direction for every 1 in the reverse direction. Thus 
in the AM peak hour each RR track would carry 12 
PiatiscroLvyingua toOtany or 24 inbound anes eucbound, 
Pode somo GACh  COmmrguitratiLOn.. 


Assuming the AMTRAK Route is electrified, all their 
trains plus the Boston-Providence and 128 Local 
Commuter trains would be electric locomotive hauled. 
Thos would result in 1/2 of. the trains) belnggelectric 
during each time period. Of the remaining commuter 
trains 1/2 would) be: diesel locomotive hauled and. 172 
self-propelled diesel cars. 





SOUTHWEST CORRIDOR-SHORE LINE 


COMMUTER AND AMTRAK SCHEDULE 
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(FIG. vV-35) 


DESIGN NOISE LEVEL/ACTIVITY RELATIONSHIPS 


Design Noise Levels-dBA 
Activity L (h) L_ (h) 
Category ee 10 


A 57 60 Tracts of land in which serenity and 
(Exterior) (Exterior) quiet are of extraordinary signifi- 

cance and serve an important public 
need, and where the preservation of 
those qualities is essential if the 
area is to continue to serve its in- 
tended purpose. Such areas could 
include amphitheaters, particular 
parks or portions of parks, or open 
spaces which are dedicated or recog- 
nized by appropriate local officials 
for activities requiring special 
qualities of serenity and quiet. 


Description of Activity Category 


B 67 70 Residences, motels, hotels, public 
(Exterior) (Exterior) meeting rooms, schools, churches, 
libraries, hospitals, picnic areas, 
recreation areas, playgrounds, active 
Sports areas, and parks. 


& 72 75 Developed lands, properties or activi- 
(Exterior) (Exterior) ties not included in categories in A 
and B above. 


D lam =o For requirements on undeveloped lands 
see paragraphs 10a. and C. 


E 52 55 Residences, motels, hotels, public 
(Interior) (Interior) meeting rooms, schools, churches, 
libraries, hospitals, and auditoriums. 
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(FIG. V-35A) 


NOISE LEVELS VS. DISTANCE FROM CORRIDOR 
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6.0 UNAVOIDABLE ADVERSE IMPACTS OF PROJECT ALTERNATIVES AND MEASURES 


TO REDUCE THEIR IMPACT 


6.1 Adverse Transportation Impacts 


Transportation impacts which may be adverse can be categorized into two 
elements: those dealing with surface-street traffic and local circulation for 
the life of the project,and those dealing with traffic-flow patterns which are 
temporarily altered during the construction process. The following sections 
provide a detailed explanation of these two impact categories. 


6.1.1 Traffic and Local Circulation 


The potential adverse transportation impacts of the project would primarily 


Ieecect traffic and circulation in the vicinity of the stations. However, most of 
lMene Stations serve only local traffic or bus-feeder lines. The exception would 
lgeeerorest Hills, which is located at a major intersection of arterial streets 
serving the Southwest areas of Hyde Park, Roslindale and West Roxbury. The loca- 
| tion of the station at Forest Hills would draw additional bus and auto traffic 

| on Washington Street, Hyde Park Avenue, and Morton Street. Legushanticapated 


that this traffic would be accommodated on a series of street improvements made 


_possible by the removal of the elevated transit lines, and through proposed 
| parking facilities. 


Though auto dropoff would be provided at several of the stations, it is 


(anticipated that this would not cause serious congestion on local streets. This 


/is particularly true of the station locations at Green Street and Boylston 


Street in Jamaica Plain. Auto dropoff facilities at the other stations would be 


combined with the provisions for bus boarding and unloading adjacent to the 


stations. In large-volume stations, such as Forest Hills, the auto dropoff and 
bus loading areas may need to be separated because of anticipated higher volumes 
me traffic. 


On-street parking would also be a problem under all of the station alter- 
Natives, as some people would try to park in the vicinity of the stations either 
to avoid paying the fees at parking lots, or as an alternative as parking areas 
became full. This increased on-street parking would make the streets less 
pleasant, hamper traffic flow, and make parking more difficult for local 
residents. To keep regional transit users from parking:on local streets, the 


| communities will need to work with city agencies to enact restrictions and pro- 


Vide enforcement limiting on-street parking to residents only. 


Walk-in patronage at the stations ‘sould cause more pedestrian traffic in 
the local areas and more crossing of local streets. While this walk-in patronage 
would generally reinforce the commercial space in stations nearby, it is recom- 


/mended that pedestrian- operated crossing signals be installed as part of the 


pedestrian access facilities, and that access to the rapid transit be provided 
from both sides of the street where possible. Pedestrian circulation can be a 
Major improvement over the present conflicts at stations on the elevated, such 
as Northampton, Dudley and Forest Hills. 


Saba i Trattic Flow 


A detailed discussion of traffic flow as it relates to the various alter- 
Natives including changes in traffic volume is presented in Section Send «10 
Arterial Street Impacts. 


6.2 Adverse Construction Impacts 
6.2.1 Movements of Materials and Equipment 


To the extent possible, material and equipment would be moved by rail in 
Order to reduce the impacts associated with street movements. Obviously, once 
the rail system between Forest Hills and Back Bay is removed, such rail movement 
will be impossible. However, some material may be ordered early, delivered by 
rail during demolition-excavation and stockpiled at key points along the route. 
Other material and equipment would be trucked in on existing arterial streets. 


6-1: 


Contracts 2 and 3 of the Depressed Alternative are structured so that each 
includes the excavation and disposal of approximately 1,500,000 cubic yards. 
The use of trucks to haul this quantity of material through the Corridor neigh- 
borhoods would likely be unacceptable to the community. Railroad hauling appears 
to be a viable alternative. With the Modified Depressed scheme the amount of 
material to dispose of off site is reduced to a total of 500,000 cubic yards. 
The method of removal would be similar to that described below. 


The material from Contract 3 could be hauled to the south over the Shore 
Line with the capability to divert over numerous branches. The material from 
Contract 2 could be loaded out \to the north with unit trains switching onto the 
Boston and Albany tracks at Back Bay, by way of a temporary cross-over. This 
train could then be taken out to Beacon Park yard, across the Charles River via 
the Grand Junction into the Boston and Maine system for haul to a northerly dis- 


posal area. 
same way. 


Utilizing unit trains of gondola cars and charging hoppers, this system 
out and haul excavated material to the north 
west or south. The contracts are so divided that each contractor may operate 
freely without interference from the other. 


would provide the capability to load- 


A large quantity of construction material, such as sheet piling, drainage, 
culverts, track ballast, ties, could be delivered to the job site by rail. 
Heavy earth-moving equipment and cranes could also arrive by railroad. 


64252 Spoil Disposal 


which will apply to the process of disposing of the spoil.1l These may be 
briefly described as follows: 





l'Excavated material (dirt, rock, debris) must be disposed of away from the job ~ 


site. 


Debris from demolished bridges, walls, etc. could be moved in the 


6.2/2 41. Statutes vand Regulations 


There are certain state statutes and local regulation procedures 


a. Should any person, whether a public agency of the Commonwealth 
or of a city or town, as well as private parties, such as contractor 
seek to dispose of the material in a way that will affect areas Ccov~ = 
ered by the Commonwealth's General Laws, Chapter 131, Section 40 (a 
landmark statute in the United States and known popularly as the 
"Hatch Act"), a very stringent set of reviews and controls will 
apply. Under these provisions: any person who removes, fills, dredge 


or otherwise alters any "bank, fresh water, wetland, coastal wetland, 


beach, dune flat, marsh, meadow or swamp bordering on the ocean or OI 
any estuary, creek, river, stream, pond or lake, or any land under 
said waters or any land subject to tidal action, coastal storm flow- 
age or flooding" must file a notice of intent to take such action 
with the appropriate local conservation commission, must present his 
proposal in a public hearing before the commission, and must follow 
an order of restrictions that may be applied by the local commission 
or on appeal by the State Department of Environmental Quality Engin-- 
eering (the successor agency to the Department of Natural Resources 
under the reorganization of agencies within the Executive Office of 
Environmental Affairs). These provisions are key in protecting envi- 
ronmentally sensitive areas throughout the Commonwealth, including ~ 
but not limited to lands bordering on public water supplies. 


‘The MBTA has indicated to the Department of Environmental Qualit 
Engineering that it will require its contractors’ to dispoce of spoil 
only at sites approved in ordinance by D.E.Q.E. 


: 





b. The disposition at the dump site of certain of the spoil material 
will be covered by regulation of the local board of health pursuant 

to the General Laws, Chapter 111, Section 150A. Under that law, any 
person, public or private, including municipalities, must obtain a 
board of health permit to locate, establish and operate a "refuse" 
disposal facility, and must operate such facilities in accordance with 


health regulations. For the purpose of these regulations, "refuse" is 
defined as "all solid or liquid-waste materials, including garbage and 
rubbish, but not including sewage." Further, regulations issued by 


the Department of Public Health under this statute with respect to 
Sanitary land fills, define "solid waste" as any "unwanted or discard- 
ed solid material". In short, all of the spoil material that is un- 
wanted or discarded as non-reusable material is covered as "refuse" 
under this statute. This would include the clay and fill materials 
that are not transported to sites for reuses, as well as the silt that 
is not to be reused. 


Moreover, in cases where disposal at a sanitary landfill is con- 
templated, there are strict regulations concerning the establishment 
and use of those sites. In addition, to provisions for site selection 
and preparation, the regulations provide operating requirements inclu- 
ding cover materials that will not attract rodents, flies, or other 
pests, which will not erode, and which will provide a seal and cover 
sufficient to support vegetation. The regulations also require fire 
protection and prevention procedures and adequate access controls. 

A Key element of the regulation is the requirement that the operator 
of the landfill site provide a layer of at least six inches of com- 
pacted cover at the end of each day's operations. 


Finally, the Department of Environmental Quality Engineering is 
required under Section 150A to approve the proposed uses as well as 
the plans and designs for refuse disposal facilities. It has always 
been the policy of the Department to require that refuse disposal 
Sites, including sites for the disposal of materials such as the 
embankment spoils, meet the requirements for sanitary landfill. 

{ 


c. The disposition of all of the spoil material, whether treated as 
"refuse" under the above regulatory system, or as material for re- 
sale or other reuse, is covered by local zoning codes promulgated 
under authority of General Laws, Chapter 40A. Under this statute, 
cities and towns may regulate the location and establishment of a 
public or private dump. This power and the validity of zoning ordin- 
ances prohibiting the use of land for public or private dump sites 
without the approval of certain city or town authorities (e.g., board 
of aldermen, building commissioner, board of appeals, as well as the 
board of health) have been upheld in the Commonwealth. 


d. In cases where a person collects and transports "offensive" sub- 
stances, he must obtain a permit from local boards of health pursuant 
to General Laws, Chapter 111, Section 31A and 31B or, in cases where 
he transports but does not collect such substances, he must follow 
health regulations issued for that purpose. In light of the intent 
of this statute, which is to protect the public health, and in light 
of the mandate of the Massachusetts Environmental Policy Act, General 
Laws, Chapter 30, Section 61, that "unless a clear contrary intent is 
manifested, all statutes shall be interpreted and administered so as 
to minimize and prevent damage to the environment", it is likely that 
the term "offensive substances" in Section 31A would be interpreted 
broadly. If spoil material removed from the project falls within the 
limits of "offensive substances", the contractor carrying such sub- 
stances would be obligated to follow regulations issued under Sections 
31A and 31B. In any event, the MBTA could provide in its contract 
specifications that the transport and disposition of such substances 
as part of the project spoils should follow such regulations as may 
apply under this statute. 


e. It is not anticipated that any of the spoils materials will invol- 
ve polluted or hazardous substances. However, should any of the re- 
moved materials be found to be "hazardous" substances or wastes with- 
in the meaning of General Laws, Chapter 21, Sections ’57Mandasg, their 
removal and disposition will be controlled under a highly stringent 
set of regulations issued by the Hazardous Waste Disposal Board (with- 
in the Department of Environmental Quality Engineering, Executive 
Office of Environmental Affairs). 





The regulations define the substances that are covered, specify 
the means of disposal, including a process for the careful selection 
of disposal sites, and set license and inspection fees. The key pro- 
visions are those which, following the statutory standard, define 
hazardous wastes as "substances which, because of their chemical, 
radioactive, flammable, explosive or other characteristics, constitute 
or may reasonably be expected to constitute a danger to the public 
health, safety or welfare or to the environment." Special restric— 
tions in the regulations apply to the disposal of hazardous substances | 
in any waters of the Commonwealth. Moreover, the regulations provide | 
that the Division of Water Pollution Control must issue “atelicenser to | 
any person handling or disposing of hazardous wastes, and must also | 
approve the land site at which certain of the wastes are to be dis- 
posed. Disposal sites must, at a minimum, meet the requirements of 
the Sanitary Landfill regulations, which are discussed above. 


f. In regard to the enabling act for the MBTA, General Laws, Chapter 
161A, Section 3(i), the Authority may in fact be exempt from the local 
health or zoning regulations or by-laws described in paragraphs "b" 

and "c" above. The relevant statutory language provides that "except 
as otherwise provided in this chapter, the directors of the Authority 
shall determine the character and extent of the services and facili- 
ties to be furnished, and in these respects their authority shall be 
exclusive and shall not be subject to the approval, control*or Girec= 
tion of any state, municipal or other department, board or commission". 


However, assuming that this exemption applies to the Authority, 
the exemption is not interpreted to run to the Authority's private 
contractors. In recognition of this, contracts between the MBTA and 
their construction contractors require that the contractor obtain all 
necessary local licenses and permits and that they otherwise comply 


with local by-laws. 


The Authority does not interpret Section 3(i) cof, Ltsstatute-as 
exempting it from provisions of state law authorizing regulation by 
the state in the interest of protecting the public hea bthisorn* tHesens 
vironment e.g., the "Hatch Act" or the Massachusetts Environmental 
Policy Act, General Laws, Chapter 30, Sections 61 and 62. 


6.2.2.2 Spoil Disposal 
The earthmoving schedule as described in Section 5 allows that spoil 

could be hauled off the job site by rail to both the north and south. The 

MBTA has committed itself to disposal at sites approved by the Department 

of Environmental Quality Engineering. This method of controlling disposal 

would insure the environmental protection of any area in which such 

disposal were contemplated. 


The preliminary engineering estimate indicates an excavation of 2.3 
million cubic yards of material from the existing railroad embankment and 
from the proposed depressed cross-section in the Post Hearing Alternative. 
of this amount, 0.3 million cubic yards would be reused on site, either as 
fill under the roadway, to dress the slopes, or as fill material. The sur 
plus excavated material of 2.0 million cubic yards would be hauled to re- 


use sites. Transporting can be accomodated by rail to the north and to the 
south as described in the section on Construction Sequencing. (See Section 
eee) 


Based on field observations, and the boring data that is available, 
it is anticipated that the existing railroad embankment consists primarily 
of granular materials and possibly some cinders. The quantity of crushed 
stone ballast to be removed is so small as to be insignificant. The re- 
mainder of the embankment will consist of granite blocks which form its 
retaining walls. 


Existing available boring information indicates that the excavation 
below the railroad embankment will consist of gravels, sands, silts, clays, 
and ledge. Generally, where the excavation follows the alignment of the 
original Stony Brook Culvert, the material will consist of man-placed fills 
of sand and gravels. In virgin areas, silts and clays will be encountered, 
though to a rather small degree. The predominant materials will probably 
be permeable sands, gravels and silts. Ledge excavation is expected to 
represent a rather small portion of the toal excavation and will be en- 
countered primarily at the lowest elevations of the cut, and then only in 
isolated locations. 


The spoil material which consists of sands and gravels is in particular 
demand for structural or engineered fills and embankments. A portion of 
this material would be used to raise the grade of land adjacent to the 
Corridor as described in the project description for both open space and 
development sites. Off-site applications of this material could be in 
building foundations, highways, airports and in filling of quarries. Sands 
and gravels could also be used in covering sanitary landfill operations, 
even though this may not be the most productive use of such materials. 


Silts and clays could be utilized in the making of non-structural 
fills for parks, playing fields and the like. Silts and clays would also 
readily lend themselves to utilization in sanitary land-fill operations. 
In this connection, the clays would be most desirable for use in forming 
the final impervious topping*~later or blanket over a sanitary fill opera- 
tion. As is indicated in Appendix G, there are many such sites within 
the Commonwealth. 


Blasted ledge, if sufficiently broken up, can be readily incorporated 
into a structural or engineered fill. Such a use would also apply to the 
granite contained in the present retaining walls. There are also archi- 
tectural applications to which the dressed granite from the retaining walls 
might be put. 


The possibility of dumping spoils at sea has been raised. It is very 
unlikely that this would be acceptable as an alternative as dumping sites 
close to shore are at a premium for disposal of spoil from dredging opera- 
tions. Sites off the edge of the Continental Shelf are too remote for 
existing hauling barge and tug equipment. 


Gauges). Interruption of Utrlities 


Utility relocations would be so designed and their construction so sched- 
uled that it will be possible to maintain services during construction. For 
example, the Stony Brook Conduit crossings would be relocated away from their 
existing conduit to function during relocation work. Other major utilities would 
be hung on adequate supports until placed in their final location. 


6.2.4 Traffic Flow 


Local traffic disruption is likely to occur during the construction of any 
of the alternatives. This is unavoidable with projects of the size suggested in 
the Southwest Corridor. Disruptions that are most likely to occur are associated 
with utility relocation, bridge structures, and reconstruction of existing str 
Streets. A detailed description of traffic flow during construction for each 
alternative is presented in Section 5.2.5.4,Traffic Flows. Either temporary by- 
pass roadways would be used where local conditions would permit or appropriate 
detours would be established to guide motorists to adjacent bridges. 





Utility-relocation work is generally localized in the area of major struc 
tures. To minimize the disruptive effect of such work, efforts would be made to 
coordinate the various utility companies at the time final construction plans | 
became available. The contractors doing the relocation work would be expected to © 
schedule their work to assure that all necessary materials were on hand prior to 
making street openings. Where necessary, utility trenches would be covered with 


street plates, particularly during morning and afternoon peak hours, to minimize 
the disruptive traffic impact. 


6.2.5 Pedestrian Movements 


The construction impacts on pedestrian movements are discussed in Section 
5.2.5.5, Pedestrian Movements for each of the alternatives. These adverse impacts 
would be of minimal nature because temporary pedestrian crossings would be used 
where possible and the construction-time interval would be made as short as 
possible. 


6.2.6 Noise During Construction 


The noise emitted by construction operations is regulated by a number of 
Federal, State and local laws. The Federal Highway Administration requires that 
construction noise be considered in the Environmental Assessment stage of the 
project. Details of the impact of construction noise are discussed in Section 
S205 .65 /Construction Noise: 


6,227 Air Quality Controls (DungingsConstruct ton 


State air pollution-control regulations provide a basis for requiring 
emission controls of fugitive dust from construction activities. The applicable 
regulations are listed below: 


Regulation 1: No person owning, leasing or controlling the operation of any 
air contamination source shall willfully, negligently, or through failure to pro-) 
vide necessary equipment or to take necessary precautions, permit any emission 
from said air contamination source or sources of such quantities of air contamin= 
ants which will cause, by themselves or in conjunction with other air contaminants 
a condition of fair) pollutron. 


Regulation 9.3: No person shall cause, suffer, allow, or permit a building, 
road, driveway, or open area to be constructed, used, repaired, or demolished 
without applying such reasonable measures as may be necessary to prevent particu- 
late matter from becomming airborne that may cause or contribute to a condition 
Obfaixn, pollution. 


The adverse effects of construction activities on air quality will be mini-~ 
mized using all reasonable controls. Excavated material, where possible, would 
be hauled out principally by rail, not truck, using covered gondola cars for aim 
material capable of releasing fugitive dust emissions. In addition, appropriate 
chemicals will be used to cover dust-producing operations during construction.° 


The air quality impacts associated with heavy-duty construction equipment 
used in excavation and landfill activities can be indicated best by examining the 
average emissions of a diesel-powered wheeled bulldozer used in contruction. 
Emission factors for this type of equipment have been developed by EPA* and are 
given in terms of grams of pollutant per hour of operation. These emission fac- 
tors are compared in Fig. VI-1l with corresponding factors for an average motor 
vehicle in the Southwest Corridor (in 1975) traveling at 20 mph. The results ing 
dicate that one bulldozer emits less carbon monoxide and hydrocarbons, but more 
nitrogen oxides, sulfur oxides, and particulates than one motor vehicle. Fig. Via 


*Com ilation of Air Pollutant Emission Factors, U.S. Environmental Protection 
Agency, Publication No. AP-42, Second Edition, (including Supplements 1-5). 
Research Triangle Park, North Carolina, 1975: 
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also presents a ratio of the emission factors giving the equivalent number of 
motor vehicles for the emissions of each pollutant from one bulldozer. These 
results indicate that even if a large number of heavy-duty construction machines 
are operated simultaneously in the Southwest Corridor, their total emissions 
would be insignificant compared to that generated by the large volume of motor 
vehicles that travel in the Southwest Corridor daily. 


6.2.8 Commercial Disruption, Amelioration 


The retail area on Hyde Park Avenue at Forest Hills should have short-term 
parking areas for customers and construction-worker parking would be provided 
elsewhere. Traffic flow should be maintained on Hyde Park Avenue. The tempor- 
ary Orange Line station would be constructed to maintain as much retail patron- 
age as possible. 


koe Traffic flow on Washington Street should be maintained if at all possible. 
Similarly, Arborway trolley service should be maintained and should terminate as 
close to the Orange Line station as possible. 


Street access should be maintained in the Boylston Street and Green Street 
area. Airborne noise and dust can be controlled somewhat; however, some of it 
is unavoidable. Scheduling of certain work in late fall through early spring 
may help mitigate some impact which would be most objectionable when windows are 
open. 


If the arterial street is to be built, sections could be in operation be- 
fore certain planned street closings occur. This would help to maintain access 
and minimize loss of patronage. Access for fire and emergency vehicles is also 
a consideration here. 


Removal of the Washington Street Elevated should be accomplished expedi- 
tiously. Vehicular access to all properties should be maintained even if ona 
restricted basis. Certain truck-dependent activities such as warehousing, food 
and liquor stores, should be contacted and given maps of recommended access routes 
which they, in turn, would give out to the truckers. This would help control 
extra truck traffic on neighborhood streets. Between Forest Hills Station and 
McBride Street, there would be no good alternate to Washington Street during the 
removal of the elevated structure. If the arterial is not built, a temporary 
road between Forest Hills and Call Street on the west side of the tracks may be 
considered. 


Seer Rall Service Loss and Replacement During. Construction 


The Construction of the proposed project represents a major undertaking. 
Regardless of alternative, the construction along the Shore Line (main line of 
the Penn Central Railroad) would involve major project elements adjacent to, 
Over and below the existing right-of- way. 


This massive transportation improvement project could be carried out while 
railroad services were maintained for the current commuter riders. It is estim- 
-ated that maintaining the commuter rail service during construction would cost 
an additional $69.7 million dollars (including 30% engineering and contingencies 
and an estimated 15 months of additional time. 


In addition to the construction time and cost implications, patron incon- 
venience and delay would be necessitated by slower train operations due to con- 
struction operations and the close proximity of construction equipment. Under 
these conditions, an estimated 5650 rail riders would be inconvenienced over a 
'5 to 6 year period. 


It is therefore proposed that service be temporarily replaced on other mass 
transportation rights-of-way and modes during the 4 year construction period. 


6.2.9.1 Proposed Services During Construction 


It is proposed that service from Stoughton, Providence and Franklin 
be diverted at Readville to the Midland Division traveling then directly 
to South Station. 


In addition, a train shuttle between South Station and Back Bay is 
proposed as described in Section 6.2.9.2.A. It is proposed that Needham 
Branch to South Station passengers be offered substitute express bus 
service in new coaches. These measures would permit the estimated 3000 
riders whose destination is South Station, a direct ride in the same or 
shorter travel time. 


It is further proposed that Needham Branch riders bound for Back Bay 
from Needham, West Roxbury and Roslindale be offered express bus service 
to Copley Square. Estimated travel times for the bus routings are defined 
in Sections) 6.122952) ands0s2 4996 


Riders from West Roxbury and Roslindale bound for the downtown shop- 
ping and financial districts could ride the existing bus and rapid transit 
system to downtown, or charter bus subscription service might be offered 
(see SectioniG.259%5) 8 





Riders utilizing Mt. Hope (about 5 to 10 patrons) and Hyde Park/ 
Cleary Square (about 90 to 115 patrons) stations would not be served during. 
the construction period (see Section 6.2.9.4). 7 


The projected ridership on each commuter branch as well as proposed 
substitute service during construction is presented below. 


PROJECTED RIDERSHIP FOR SUBSTITUTE TRANSPORTATION 
SERVICE DURING SHORE LINE RECONSTRUCTION 


Stoughtont 
Service Providence West Roxbury? 
Destination Origin Franklin Needham2 Roslindale 
Back Bay 1770 1100 320 350 
South Station 3880 3000 480 400 
Total Riders 5650 4100 £550 


lsee Sectione6e2. 9s: 
2See Section 6.2.9.2 
See Section 6.249 .2 


ande 622.9074 


6.2.9.2 South Station/Back Bay Shuttle 


If rail service were to be diverted to the Midland Division as pro-~~ 
posed during construction, alternative methods of transportation would be 
provided for commuter railroad riders bound for Back Bay Station. Approxi- 
mately 1100 riders bound for Back Bay use the Stoughton, Providence and 
Branklin Branch which services all stations in the towns of Stoughton, 


Canton. Attleboro, Mansfield, Foxboro, Sharon, Norwood, Readville, Walpole; 
and Norfolk. 


Patrons arriving at South Station via the Midland Division would be 
shuttled to Back Bay. Riders bound for South Station would suffer no de-= 
lay over current service during diversion to the Midland Division. Pro- 
visions for riders on the Needham Branch are discussed in Section 6.2.9.2. 


Three alternatives are described below and are discussed in depth in 
the Appendix D. 


A. Shuttle Train Service (The Proposed Service) Riders leaving 
Franklin, Stoughton and Providence commuter trains would walk across a plat- 
form, board a waiting Budd-car shuttle and alight at a temporary) raal stop 
amethe Back Bay area near ithe existing’ station. “Mie shuttle would’ return. to 
South Station with persons wishing to use the rail services at South Station. 





Rail shuttles would meet every Franklin, Stoughton, and Providence 
train arriving in the AM peak period. Riders wishing to go to Back Bay 
would not have to wait very long for a shuttle. The rail shuttles could be 
scheduled to leave for Back Bay as soon as riders transferred from their 
train to the shuttle. There are two exceptions to this statement and they 
occur during the AM peak period. Two of the shuttles respectively meet two 
arriving trains. Riders wishing to go to Back Bay from the first train must 
wait five minutes for the shuttle's departure in each instance. 


During the PM peak period, shuttle trains are scheduled to meet all 
but two of the Franklin, Stoughton, and Providence trains leaving South 
Station. In these two instances, riders using the shuttle service must 
wait at South Station six minutes for one train and ten minutes for another 
train. During the mid-day period, the majority of the arriving and 
departing commuter trains would be met by rail shuttles. 


Trains scheduled before 7 AM or after 7 PM would not be met by rail 
shuttles in this alternative. Weekend trains would not be met. Demand for 
shuttle service at these times does not seem to justify the cost of provid- 
ing shuttle service by rail. . It is estimated that 1100 commuter rail 
patrons would be inconvenienced by~ten minutes (in each direction) by the 
project if they used the service. 


AMTRAK trains would not be served by rail shuttles in this alterna- 
tive. Back Bay is a final destination for a small share of inter-regional 
and interstate rail users. The 250 users arriving by AMTRAK from the 
southwest could make transit connections to Back Bay via taxi or Red and 
Green Line transit. 


The inconvenience would last for most of the four- to five-year 
duration of the Orange Line relocation. 


Commuter rail and AMTRAK service via the Boston and Albany Railroad 
to Back Bay and South Station would be maintained during construction with 
minor delays (if any) at Back Bay during construction for the current four 
beemneein each direction per day. 


B. Bus Service Via the Massachusetts Turnpike Bus service could 


be offered if a ramp were constructed to allow westbound buses on the Turn- 
pike to return eastbound to South Station. The ramp would be located near 
Exeter Street and Huntinton Avenue. The grade of the ramp would be unde- 
Sirable because of constraints. 


C. Bus Service Via Local Streets Alternative C differs from 
Alternative B in two respects. First, to serve Back Bay and South Station, 
buses operated in Alternative C use local streets instead of the Massachu- 
setts Turnpike. Second, the service in Alternative C can include stops at 
locations along the bus route in addition to serving the immediate vicinity 
of Back Bay Station. No intermediate locations can be served in Alternate 
Bs 

Buses leaving South Station in Alternative C proceed to Back Bay via 
Atlantic Avenue, Kneeland, Stuart, Eliot, and Providence Streets, St. James 


Avenue, Clarendon, Buckingham and Dartmouth Streets. The buses will return 
to South Station via Dartmouth, Stuart and Kneeland Streets and Atlantic 
Avenue. (See Appendix D for details of schedule.) 


Travel Times 


Fig. VI-2 compares the travel times associated with the three alter- 
natives. Travel times associated with Alternatives A and B are the same. 


From the standpoint of travel time between South Station and Back Bay, both 
alternatives are favorable to Alternative C. 


Reliability and Convenience 


Fig. VI-3 presents a ranking of alternatives from several standpoints 
of reliability and convenience. 


The first category is arrival on schedule. Alternative A operates on 
a rail right-of-way between two stations which now contain six tracks. 
This Alternative provides for a maximum of two shuttle trains operating 
simultaneously. This is easily accomplished since most of the commuter 
rail service will be rerouted from the right-of-way. The travel times in 
Alternative A will not vary significantly. Of the services offered in the 
Alternatives, rail service will have the best record for on-schedule arri- 
vals. Bus service offered in Alternative C involves operation of buses 
entirely on local streets. Traffic congestion, construction and parking 
violations are likely to contribute wide variations in travel time between 
South Station and Back Bay under Alternative C. Of the services offered, 
bus service in Alternative C will have the poorest record for on schedule 
arrivals. 


The second category is length of walk at South Station necessary to 
transfer between the commuter trains and shuttle vehicles. Rail shuttle 
service is ranked superior to services involving buses. Riders of rerouted 
commuter trains could often transfer across a platform to reach shuttle 
trains. These riders must walk further to reach the buses. 


The third category is length of waiting time necessary to transfer 
between vehicles at South Station. During the peak hours, several shuttle 
buses meet each train. Only one shuttle train meets each train. Buses 
have a greater potential than trains for leaving and departing quickly. 
Alternatives involving buses are ranked as superior to rail-shuttle service. 





The final category is the convenience of location on pick-up and 
drop-off points within Back Bay. Bus service on local streets has the po- 
tential for serving several locations along the route without affecting 
service. These locations served by Alternative C are closest to major 
employment sites, commercial sites and transfer points of all Back Bay 
locations served by the Alternative. The Back Bay location served in Al- 
ternative B is more convenient than the location served in Alternative A 
for most riders, but this is the case today at the existing Back Bay Sta- 
tion. The location served in Alternative B is closer than Back Bay Station 
to employment, shopping and MBTA transfer sites. 


The comparison of Alternatives in Fig. VI-3 does not show any of the 
Alternatives as equal to or more favorable than the others in all four 
categories listed. Some of the categories are more important to riders or 
operators, who must schedule vehicles and assign drivers shifts. It is also 
of importance to riders who must meet trains that are scheduled to leave 
South Station or who must arrive at work at a fixed time. Alternative E 
while it has potential for serving the most convenient locations in Back 
Bay, offers the service that has the widest variations in travel time. 


Costs 


The total of the operating and capital expenses of the alternatives 
are given in Fig. VI-4. . 


Oe2nO ts Express Bus Service Needham to Boston 


Express Service between Birds Hill, Needham Center, and Needham 

Heights and Boston. (The Proposed Service) 

Le Needham Branch rail service were discontinued during construction, 
the approximately 800-900 commuter rail riders using stations in Boston 


could either use the frequent, existing feeder bus service to the existing 
Orange Line during construction or alternative service as described in 
Section 6.2.8.3. No direct alternative public transportation service cur- 
rently exists for the approximately 800-900 commuter rail riders using 
Needham Stations. The express bus service option was developed as an al- 
ternative service since it was comparable to commuter rail service to Need- 
ham and could be used as a substitute service during the construction phase 
of the relocated Orange Line. 


The bus service option offers express bus service via the Massachu- 
setts Turnpike between Needham and Boston. All bus service in this package 
would operate in one direction only on a loop serving one stop each at 
Needham Heights, Needham Center, and Birds Hill station vicinities. Buses 
would operate on the loop via Highland Avenue, Great Plain Avenue, and 
Route 128. Buses from Boston would enter Highland Avenue from Route 128; 
turn on Great Plain Avenue, and return to Route 128 at the Great Plain 
Avenue access ramp. Having served the loop, buses would then proceed to 
Boston via the Massachusetts Turnpike. 


During the morning and evening peak hours, two Boston locations, 
Copley Square and South Station, would be served separately by express 
buses to and from Needham. Service frequencies between Needham and South 
Station would be greater than frequencies between Needham and Copley Square. 


During. the remainder of the day , two Boston locations would be 
served by the same express buses to and from Needham. A bus from Needham 
would proceed first to Copley and, then, to South Station. The bus would 
return to Needham serving, first, South Station, then, Copley Square, and 
go on to Needham via the Massachusetts Turnpike. 


Service Frequency and Capacity 

Any express bus service designed to be comparable to Needham's rail 
service must offer higher frequencies to the major downtown destination, 
because the capacity of a train serving the Needham Branch greatly exceeds 
the capacity of an express bus. Fig. VI-5 compares service frequencies 
(in terms of inbound departures), seated capacities, demand for the two 
alternatives and for currently offered rail service. Copley and South 
Station are served separately in the peak period and are on the same route 
during the remainder of the day. Daily departures and capacities shown for 
express bus alternatives are to either Copley or South Station. Thirty 
buses leave Needham daily. South Station is served by 27 of these buses, 
and Copley is served by 9 of these buses. 


Both destinations are served by each departure by rail. Seated 
capacity for rail during the peak hour greatly exceeds Needham demand. The 
additional capacity for rail is necessary to accommodate riders boarding 
at stations outside of Needham. The alternative has the capacity to serve 
estimated demand. It offers more frequent Service than current rail service 
in order to provide line capacity equal to the line capacity offered by rail. 


Travel Times 


Fig. VI-6 compares travel times of the alternative with current rail 
service to Needham. Fig. VI-7 presents this data in the form of a mock 
schedule. With a few exceptions, scheduled travel times by rail are 
similar to travel times estimated for the two alternatives. 


Fares 


At the present time, rail fares to Needham are as follows: 


Between South Station (or Copley) and: One Way Fare 


Birds Hill S220 
Needham Junction Le25 
Needham Center ras. 0 
Needham Heights HER IS 


It is consistent with the MBTA Fare Review Task Force recommendations 
for changes in express fares for 1976 to assume that an express-bus service 
to Needham would have a minimum of $1.00 and possibly $1.25 one way fare. 


At this time, changes in the fare structure are being studied by the 
MBTA. These changes are being made to achieve greater consistency between 
fares charged and transit service provided throughout the MBTA DistfLict.. 
It is impossible to predict what discounts would be available to commuters 
using express bus or what commuter-rail fare structure will’ be inkettece 
at the time assumed for implementation of express bus alternative. 


Costs 


Cost comparisons for all bus alternatives are tabulated in Section 
Gm ooh. 


6.2.9.4 Bus Service Boston to Roslindale/West Roxbury 


Three transit service alternatives are presented for the approximate-— 
ly 500 using Roslindale, Bellevue, Highland and West Roxbury Stations if 
the Needham Branch service were suspended during. construction. The approx- 
imately 100 riders boarding commuter rail. trains at Forest. Hille coaea, 
instead, use the Orange Line which can be located at its station immedi- 
ately adjacent. Because of the high frequency of service offered to the 
Orange Line's current 36,000 riders, no additional services on the Orange 
Line are necessary under Alternative A below. 


Alternative A: Provide additional capacity on the feeder bus route 
to Forest Hills Station. It is estimated that the operation of eleven 
additional buses in the morning and evening rush hours would provide enough 
extra seating capacity to accomodate the approximately 800 Boston users of 
the Needham Branch stations. This modest increase in the number of ve- 
hicles is the result of the high frequency of bus service already provided 


to the existing 2700 to 3000 peak-hour bus riders from West Roxbury and 
Roslindale. 


Travel times to downtown Boston (South Station) by the Needham Branch 
and by feeder bus to the Orange Line are compared in Fig. VI-8. Waiting 
time at the Forest Hills Station was estimated to be two minutes for the 
purpose of calculating the travel times. 


More travel time is necessary to reach Boston via feeder bus than via 
commuter rail from the four station area A loss in transit use would 
typically be expected as a result of this increase in travel time. , The 
loss is offset by an increase in the use of Route 37 due-to improved ser- 
vice frequencies. Trains on the Needham Branch have a maximum of a 20- 
minute frequency during the peak hour. Buses on the Route 37 would have 
four-minute frequencies during the peak hour. 





Alternative B: Provide express bus service to Back Bay and addi- 
tional capacity on the feeder bus route to Forest Hills Station. 


Under this Alternative, an express bus service from the West Roxbury/ 
Roslindale area to Copley Square would be operated during the morning and 
evening peak periods. Travel times to Back Bay would be longer on the 
express bus than they are currently on the Needham Branch. It takes 21 
minutes to reach Back Bay Station from Highland Station via rail. Express 
bus travel times would probably be between 36 and 43 minutes. 


In addition to the express bus service, Alternative B provides for 
extra buses to serve Route 37 during the morning and evening peak hours. 
It is estimated that six round trips in each peak hour could accommodate 
the Needham Branch riders not wishing to go to Back Bay. 


Alternative C: Provide express minibus service to Back Bay and 
additional capacity on the feeder bus route to Forest Hills Station. 


Alternative C is similar to Alternative B. Both options offer 
express service and additional feeder service. The express service in 
Alternative C is distinguished from the service in Alternative B by three 
characteristics. First, minibuses would be used in Alternative C. 
Regular 46-seat buses would be used in Alternative B. Second, frequency 
for Alternative C would be greater than the frequency offered in Alterna- 
tive B. The minibus has less capacity than a standard bus. Higher 
frequencies are necessary to serve the express bus route with minibuses. 
Third, the express bus route is essentially the same in both options. 

The minibus has a lower turning radius than the standard bus. This permits 
the minibus to use Pond Street and the Jamaicaway around Jamaica Pond 
instead of Parkman Drive and Perkins. 

Under Alternative C, hours of operation and travel times are the 
same aS in Alternative B. During the morning peak period, there are 13 
departures to Boston under Alternative C. During the morning peak hour, 
nine of these departures are made. Similar service is offered during the 
evening peak period. 


In addition to the express-bus service, Alternative C provides for 
extra buses to serve Route 37 during the morning and evening peak hours. 
It is estimated that six round trips in each peak hour could accommodate 
the Needham Branch riders not wishing to go to Back Bay. 


Alternative D: It would be possible to provide charter or subscrip- 
tion bus service from specified locations in West Roxbury and Roslindale to 
specified locations in Boston. This service would be pre-paid and run on a 
fixed route to downtown. Such service could be coordinated with or by key 
employers. While this is desirable, it is impossible to predict demand for 
this service at this early date. 


6.2.9.5 Bus Service, Mount Hope and Cleary Square to Boston 


A small number of riders at Cleary Square (90 to 115) and Mount Hope 
(5 to 10) now use these stations in going to downtown Boston. It is not 
practical to consider special transportation packages for these riders 
since existing bus service to the Orange Line at Forest Hills from both 
locations and the close proximity of Cleary Square to Readville would re- 
sult in adequate substitute transportation at no additaouat cost. to the 
rider or the MBTA. 


6.2.9.6 Comparison of Operating Expenses During Construction 


For Needham Branch Riders 


Three different modes were considered for service to Needham Branch 
riders during construction: 


a. Needham express bus and feeder bus to Forest Hills 


b. Needham express bus; feeder bus to Forest Hills; 
and West Roxbury/Roslindale express bus 


c. Needham express bus; feeder bus to Forest Hills; 
and West Roxbury/Roslindale express minibus 


Figures VI-9, 10, and 11 show the comparison of annual expenses and 
revenues for each of those modes. 


6.2.9.7 Effect of the Proposed Services During Construction 


Upon Railroad Patronage 


Patronage is a function of travel time. As is noted above, travel 
time for South Station-bound passengers would be the same as it is today. 
The chart below further enumerates this time and indicates that certain 
South Station-bound passengers who use the Midland Division can actually 
benefit through the saving of 6.8 minutes of travel time. The chart also 
shows the derivation of the average 10-minute increase in travel time for 
passengers who arrive at Back Bay via rail shuttle. 


Travel Time To South Station 
Via Upgraded Midland 
(Assumes Upgrading to allow 
80 mile per hour speeds as 
provided in Capital Grant Application) 





Cumulative Cumulative 
Time Time Distance Distance 
Accelerate from Rt 128 PASI) 22 20 a, 
Run at 65 mph sale 2:24 = Fh 1.41 
Slow to 15 mph :50 3:14 56 Li. Gk 
Cross to Midland @ 15 mph 248 4:02 £20 2, 
Accelerate to 80 mph Suell2 oe IRE D3) 4.46 
Run at 80 mph a6-35 10:49 4.78 9.24 
Decelerate; to) }L5 mph ROS 11:54 . 86 10.19 
Rum tawoelSemphr to touthistar 4:24 6:22k8 Ih 0 1 ee 
Total GAS Tee2D 


Time to Back Bay From Route 128 


Via Main Line: Scheduled at 14 to 23 minutes 


Via. Upgraded Midlands. «Rt. +128! to Seuth Station: 16.2 minutes 
Wait at South Station: 4.0 minutes | 
Shuttle to Back Bay: 5.5 minutes 
Total Time Approximately: 26.0 minutes 


Additional Time To Arrive At Back Bay 
Via Upgraded Midland: Approximately 6 to 12 minutes 


’ 
6.2.9.8 Restoration’ of Back Bay Station | 
¢ 
: 


As part of the proposed project, a new Back Bay Station will be con-¥ 
structed. This station is to be available to railroad commuter patrons and 
all trains scheduled for the shore line are expected to make this stop. 
The investment in high platforms will afford better service with full facil- 
ities for the handicapped. It will also provide direct connection between 7 
AMTRAK, Commuter Rail and the Orange Line giving commuters convenient ; 
access to downtown distribution by the Orange Line subway, a benefit which 
they do not have today. AMTRAK will also utilize the Back Bay Station as 
part of its high-speed service between Boston, New York and Washington. 


———— a ae 
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6.3 Adverse Air Quality Impacts 


All of the adverse air quality impacts of the project alternatives discuss- 
ed in Section 5 are unavoidable for the traffic data base and street geometry 


analyzed. A reduction in the impacts will occur with time as emission controls 
are exercised. 


Typical emissions from an idling diesel engine in a bus are 0.64 grams per 
minute of carbon monoxide, 0.32 grams per minute of hydrocarbons, and 1.03 grams 
per minute of nitrogen-oxide. These can be compared to similar emission rates 
mxom a light duty vehicle of 13.0, 0.63 and 1.11 grams per minute respectively. 
Tn all cases, the rate of emissions for a bus are exceeded by those of an auto- 


mobile. The exhaust of a diesel engine also creates a noticeable and unpleasant 
odor in the air. 


Thus, the operation of an offline bus station at which the dwell time of 
vehicles is greater than that needed only to load or unload passengers will re- 
sult in a localized air pollution problem only if a large number of buses are 
idling simultaneously. The impact of such a station can be minimized by obser- 
vance of Massachusetts Air Pollution Control Regulations 11.1.2 which prohibits 
unnecessary idling of such vehicles for more than 5 minutes. 


For this project, stationary source of air pollution impacts are projected 
to be insignificant compared with the total fuel used in the area. 


6.4 Adverse Water Resources Impacts 





b.m2d SP looding 


Flooding within the general project area is unlikely because of the exist- 
ing extensive storm drainage network in the Corridor. 











Construction of the Embankment alternative would have little impact because 
the existing network would require only minor modification. Replacement facili- 
ties would provide for present or enlarged capacities to handle runoff. Flooding 
Which presently occurs at local cross streets would be eliminated by improved 
Cross street profiles. 





The Depressed alternatives would have closed drainage systems with gravity 
flow lines to three pumping stations The pumping stations would be designed to 
Cope with a 100 year storm and would be located close to existing drains such as 
Stony Brook Conduit which would be capable of handling the discharge. 


Pump stations would likely be of the triple wet wall type - two main pumps 
and one reserve pump. Timing devices would alternate the operation of the pumps 
to maintain even wear. Two sources of commercial power would be provided for 
pump operation. In addition, a standby diesel-electric generator would be pro- 
Vided at each pumping station to insure positive pumping capability during a 
possible commercial power outage. 


6.4-.2ieSiltation and Chemical Pollution 


Techniques used during construction to minimize soil erosion and to prevent 
Silt and other pollutants from entering local water courses include the following: 


@ Exposed erodible area is kept to a minimum. Only the area needed 
for immediate grading is cleared or scarified. 


@ Wood chip mulch on 2:1 slopes 


e Adequate sedimentation basins are built prior to grading. 
All grading runoff is then channeled to enter these basins. 


e Sedimentation basins would also be constructed to receive 
ground water that would be pumped during construction and 
dewatering operations. Suspended solids would be allowed 
to drop from suspension before such fluids were disposed of. f 
e Rechanging of ground water would take place inmaccordance t 
with State and-City regulations. 





e No discharge of pollutants (sanitary waste, crankcase oil, | 
solvents, lubricants, etc.) into streams is allowed during 
oreatter 1conseructicn: 


However, it is possible that approximately 3 to 6 tons per acre per year | 
of sediment will enter Stony Brook Conduit and other nearby drainage facilities. 
This amount is acceptable and it is comparable to prevailing erosion rates. 


Chemical and petroleum products used in the construction will cause some : 
temporary pollution. Again, by implementing proper controlling measures, such }, 
pollution will be kept within acceptable limits. | 





6.5 Noise Abatement Considerations and Techniques 


This section describes noise abatement considerations and techniques to 
minimize impact. 


Existing noise levels are described in Section 2.3.2. 


Projected noise levels and impacts for all proposed alternatives are 
described’ in, Section = 5.2: 


Measures to reduce noise impacts are included in the preferred alternative. | 
1. The following measures to reduce the level of noise and vibration 
impact will be employed for the full length of the project: 


a. Track shall be welded into approximately 1500-foot lengths. 
b. Vibration isolators will be installed. 
e.s DPiesi wil lebetsetummbaklast-« 


d. The depressed alignment will be contained by retaining walls, 
typically 19 to 20 feet high, which will shadow train opera- 
tions including the Northeast Corridor Rail Project's over- 
head catenary electrification. 


2. In addition, decks and barrier walls will be employed in specific 
locations for acoustic purposes. 


a. Berkeley Street to Clarendon Street - the platform canopies 
will be designed to reduce the noise from transit and rail- 
road operations as well as the Massachusetts Turnpike upon 
residences to the south. | 


b. Dartmouth Street to Massachusetts Avenue Station - a 
continuous deck will be provided across full height walls 
in this densely populated area where row houses directly 
abut the tracks. 
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Ruggles to Prentiss Streets and Heath to Centre Streets - 

a deck, which will also be used for recreational purposes, 
will be provided in these locations adjacent to public 
housing projects where tall apartment buildings (8 to 10 
stories) would otherwise be severely impacted because of 
their direct line of sight to the rails. At the Heath to 
Centre Street location, it is expected that this deck would 
be part of the Jackson Square Transit Construction. 


Minton Street/Lorene Road to Cornwall Street/Oakdale Street 
and Williams to McBride Streets - an acoustic and recrea- 
tional deck is included in these locations primarily for 
purposes of reinforcing major community pedestrian patterns 
now served only poorly by the underpasses through the em- 
bankment. They are located between major residential areas 
and the public facilities which serve them, including the 
new Southwest II High School, Our Lady of Lourdes School 
and the Jamaica Plain Neighborhood House. The decks would 
provide a benefit in noise reduction .to the adjacent resi- 
dential areas. 


Station area decks - each station area will be constructed 
so as to include decking over both the transit and railroad 
immediately adjacent to the headhouse so as to minimize the 
noise impact of train operations upon the immediate environ- 
ment and to encourage pedestrian movement and local commer- 
cial development. 


Barrier walls within the right-of-way - barrier walls will 
be provided between the transit and railroad tracks at 
stations to minimize the impact of fast-moving railroad 
trains as they pass patrons waiting on the transit platform. 
A continuous barrier wall will also be constructed between 
Berkeley Street and Dartmouth Street to shield transit and 
railroad patrons from the continuous noise of vehicles on 
the Massachusetts Turnpike. 


The noise levels indicated in Figures IV-49 to IV-60 and IV-63 to IV-65 for 
Alternatives PHP-1l and PHP-2 are those anticipated in the proposed Project. The 
noise levels shown are the maximum levels anticipated, and noise attenuation tech- 
niques will be adopted as necessary to maintain noise levels within this limit. 


6.5.1 Berkeley Street to Back Bay Station 


Two alternatives were considered in this segment: 


Oo 


SC-1 (Proposed Alternative) would leave the railroad and rapid 
transit facility at existing grade. 


Be=? would extend.the rapid transit (only) in a tunnel from the 
South Cove Tunnel extension to Dartmouth Street. 


Elimination of Orange Line trains by tunneling from the South Cove Tunnel 
Extension portal to Back Bay Station would have a negligible effect on lowering 
the average noise level, because of the presence of the Massachusetts Turnpike 
which is the dominant steady noise source here, and the presence of the very 
loudest noises caused by locomotives on the railroad right-of-way. Complete elim- 
ination of the rail noise without elimination of traffic noise does not solve 


the problem. 


For these reasons a suitable solution for protection of houses on 


the South End side of the rail right-of-way would be to baffle the Turnpike with 
a noise wall running from Berkeley Street to Clarendon Street and to baffle rail 
road noise by extending the railroad passenger platforms as noise attenuating 
devices. 


For the alternative that extends the South Cove subway (SC-2), the covers 
over the track will provide a noise reduction of approximately 15 decibels in th 
rail noise, and a 5 to 10 decibel reduction in the Turnpike noise. For the proq 
posed alternative that would place the Orange Line at grade (SC-1), the reducti@ 
in rail noise, compared to the baseline case without covers, would be approximat 
ly 10 decibels, and the reduction in Turnpike noise would be 10 to 15 decibels 
In both cases the maximum noise reduction would be at ground level, and the mini 
mum would be at the upper floors of the nearest houses. If the covers are built 
noise levels in this neighborhood will become noticeably lower than at present. 


6.5.2 Back Bay Station to Massachusetts Avenue Station 


The proposed solution to eliminate the noise impact in the South End is tq@ 
lower the railroad right-of-way approximately four to five feet from its present 
grade, construct walls at the edges of the right-of-way, and to span the walls | 
with a lightweight deck. In essence, the right-of-way would be in a tunnel that 
is approximately half above ground and half underground. Viewed from street 
level, this structure would appear to be six to eight feet tall. 


The impacts associated with the proposed solution are discussed in Secti 
5.5.2.2., Impact Assessment. 


*Federal Register, January 14, 1976 








O25d.2.. Additional’ Solttions 


The following discussion describes other possible solutions to elim- 
inate noise impact in the South End that were explored as part of the en- 
vironmental analysis. 


One option that was considered was to keep the Orange Line in tunnel 
all the way from the South Cove Tunnel to past the Massachusetts Avenue 
Station. Because both AMTRAK and commuter rail would still be running at 
the surface, the average noise level would only decrease a few decibels, 
and the maximum noise levels would be the same. Therefore, from a noise 
reduction point of view, the benefits are negligible unless further noise 
control techniques were also implemented for AMTRAK and commuter rail. 


The first step for any solution without a tunnel would probably be an 
extensive program of wheel truing and periodic rail grinding. This would 
lower Orange Line noise levels by approximately 5 decibels. More impor- 
tantly, it would lower vibration levels in the adjacent houses. (Vibration 
levels will be discussed later in more detail.) However, the average sound 
level for all trains would only be lowered by a few decibels, and the cri- 
terion would still be exceeded by more than ten decibels. 


For locations at street level and in backyards an extra ten decibels 
of noise reduction could be obtained with walls approximately ten feet 
above track level at the edges of the right-of-way. Viewed from the street 
side, and recalling that the baseline condition calls for lowering the 
grade by two feet, these walls would appear to be approximately six feet 
high. The track side of the walls should be treated with sound absorbing 
material, or the reverberant build-up of sound energy between the walls 
will degrade their effectiveness. The remaining problem is that noise 
levels at the windows of the closest residences, where one can look out and 
see the rail, will still exceed the impact criterion by at least 10 
decibels. 


In combination with walls at the edge of the right-of-way, the nearby 
residences could be soundproofed. This would entail double glazed windows 
and air conditioning. 


Walls at the edge of the right-of-way would lower outdoor noise at 
ground level by 10 to 15 decibels, which meets the criterion. And sound- 
proofing windows that look down on the tracks would reduce interior noise 
levels to the same extent as lowering outdoor levels to Leg 67db and leav- 
ing the windows open. 


One question that must be answered is: Which window sould be treated? 
Because the proposed walls at the edge of the right-of-way will shield low- 
er level windows, one solution might be to only treat those windows from 
which the wheels of passing trains are visible. Then, once the corridor 
becomes operational, further treatment could be provided based on actual 
noise measurements. 


Because of concomittant on institutional and operations costs asso- 
ciated with this option, the proposed option was examined which would lower 
the railroad and the Orange Line below existing grade. In addition, walls 
at both sides of the right-of-way would be provided as well as intermittent 
covers with the provision *for*full cover at ‘a later date’. 


Several other possible noise control solutions for the South End 
were explored during the environmental analysis. For the most part, these 
have been rejected for various reasons. A brief description of some of 
these is provided below. 


A speed limit of approximately 25 mph was one possible solution. It 
would lower the average noise level by approximately five decibels. How- 
ever, it is not consistent with the rapid service that AMTRAK and the MBTA 
would like to provide, and it has the drawback that it is not a permanent 
solution. 


Two other possible solutions that were considered are rail barriers 


and wheel/rail barriers. Rail barriers would be short barriers (only a few 
inches higher than the rail) placed on both sides of each rail and, faced 
with a sound absorbing material on the rail side. It is expected that such 


barriers would provide approximately five to ten decibels in noise reduc- 
tion at track level*, although they may not be as effective for reducing 
noise at locations that look down on the top of the rail. The U.S. Depart— 
ment of Transportation has plans to test such barriers to determine their > 
noise reduction potential, but even then they might have to be ruled out : 
because of practical problems such as snow removal. These barriers. can 

only be viewed as a research project; at this time they should not be con- 
sidered a proposed solution. 


Wheel/rail barriers would be three to four foot high barriers placed F 
between each set of tracks, shaped somewhat like station platform sides 
and lined with sound absorbing material. Although these barriers would I 
work from a noise reduction point of view, they have been eliminated as 
alternatives because an extra three to four feet would be required between 
each set of tracks and this would require a 15 to 20 foot taking at the 
edges of the right-of-way occupied by residential structures or local 


I 
- 
streets. Wheel/rail barriers might also present problems with snow eee 
and work crew safety. i 


6.5.3 Massachusetts Avenue to Forest Hills 


South of Massachusetts Avenue there are three basic alternatives for 
rail alignment: on the Embankment, the Depressed, the Modified-Depressed and 
the Post-Hearing alternatives. The region of noise impact for the alternatives 
is best described by the noise contours. They should be viewed to determine the 
extent of the impact at a specific location. In general terms and in open region 
the extent of the impact for the rail excluding the arterial street (that is, 
the distance to the Le,67db contours) is approximately 380 feet for the embank- 
ment and 80 feet for the full depression. For the Modified Depressed alternative 
the region of impact would be approximately 80 feet on the east side and 175 fee 
on the west side. In most cases for the embankment, the contours do not extend 
out to the full distance but stop at the first row of houses or buildings. 






If noise barriers are used on the embankment, the extent of impact will be 
closer to the extent of impact for the cut, but acoustic decks at two Crilergar 
areas (at the Mission Hill and Bronley-Heath Housing Developments) cannot be in- 


stalled in the embanked alternatives without further amplifying the visual barrie 
effect. 


The embankment barriers should be as close to the outside tracks as possibl 
and approximately six to seven feet high, which would increase the visible height 
of the embankment by that amount. They do not have to be so high that they block 
the view of train passengers. In the critical areas discussed below, the track 
side of the barriers should be treated with sound absorbing material. 





*"Wheel/Rail Noise and Vibration", U.S. Department of Transportation, Report No. 
UMTA-MA-06-0025-75-11, May, 1975. 





If the embankment alternative is selected, it is recommended that noise 
barriers be built. There are some locations where buildings not sensitive to 
noise abut the right-of-way and the requirement for barriers could be relaxed 
here. However, for the greater portion of the alignment, six to seven foot high 
barriers should be included in the design. 


In general, noise control for the west side of Modified Depressed and 
Post-Hearing alternatives, when that side has a lower wall, is complex. Some 
additional noise reduction will be achieved if a low solid concrete safety wall 
is used at the edge of the right-of-way instead of a wire fence. This wall could 
be an extension of the walls of the cut and grading adjusted to slope covering 
part of the wall. In noise sensitive areas the wall of the cut should be treated 
with sound absorbing material. 


For any of the depressed alternatives, even with noise barriers on the 
embankment, there may still be some noise impact at the following locations: 
Northeastern University and Carter Playground, Mission Hill Housing, Bromley- 
Heath Housing and the Boston Gas/High School site, unless specific measures are 
taken. 


pmemmeasured jpeak hour L., sound level at the Ell Center at Northeastern 
University was 74db. The expectéd design year noise levels here and at Carter 
Playground to the south of the tracks will be similar to present conditions. 


For all depressed alternatives the alignment will be in a shallow cut. 
This is one location where the walls of the cut should be extended approximately 
five feet above the adjacent ground level to provide additional noise reduction. 
For the Embankment alternative the alignment will be approximately at the present 
grade. Six to seven foot high noise barriers are strongly recommended here for 
the Embankment alternative. For all of the alternatives, consideration should be 
given to treating the walls of the cut (or the inside of the barriers) with sound 
absorbing material at this location. 


At Mission Hill the problem is similar to the South End - high close-up 
buildings look down on the tracks from above. The measured peak hour Lg, s level 
here was also 74db, and without special treatment, noise levels in the design 
year will be similar. Noise levels on the ground are not the main problem because 
the noise reduction afforded by either the cut or noise barrier walls on the 
embankment. The problem is reducing the noise at the apartments that look down 
on the tracks from high above. A deck over the tracks in this area is proposed 
in all the depressed alternatives. It would completely solve the noise problem. 
If the deck were not built or if it were not extended the whole length of the 
Mission Hill Housing complex, then the following solution would be required. The 
walls of the cut (or the inside of the noise barriers at the edge of the embank- 
ment) should be covered with sound absorbing material. A wall between the Orange 
Line tracks and the railroad tracks at the station is already required; therefore, 
the above solution would be an addition to that wall. 


At Bromley-Heath, the problem is almost identical to the problem at Mission 
Hill, although not quite as many housing units are involved. Again, a light- 
weight deck over the trains is the proposed solution; it would also completely 
solve the noise problem at this location. If the deck were not Due, Tehernouse 
reduction technique described above for the Mission Hill complex would also have 
to be used at the Bromley-Heath location. 


The Boston Gas site has been proposed for use as a High School. It has a 
Similar problem in that it is also up close to the right-of-way and has windows 
that look down on the tracks. Since this building will be renovated before the 
proposed project becomes operational, sensitive rooms should not be placed on the 
track side of the building, and good soundproofing windows should be used. UMTA 
has no specific guidelines for playgrounds, but FHWA classifies playgrounds in 
the same land category as residences. The design noise level for this category 
is Log67db. To satisfy this design level at new playgrounds and the Johnson 
Playground, noise barriers on the embankment or extended sidewalls or slopes 
should be used. Again, the extended walls should be at least five feet above the 


adjacent ground level. Current plans for the High School include air condition- 
ing and a minimum number of windows (these with a special design) on the side of 
the building facing the rail and apterialwcorridoxs 


The table in Fig. VI-12 presents a summary of the number of people impacted 
by each of the proposed alternatives. The number of people listed in the table 
for the No-Build alternative include those now impacted by rail noise along the 
Penn-Central alignment and those now impacted by Orange Line noise between Dudley 
Station and Forest Hills. 


Removing the Orange Line from Washington Street will not totally eliminate 
the noise impact because of traffic noise, but the noise impact will be substan- 
tially reduced. 


Noise impact as measured in Leg values along the Penn Central alignment, 
without special noise control techniques, would be approximately equal to the 
present ., jl fpnotsel leveismior trains in the future are quieter, as predicted, the 
number of persons affected will be less. 


6.5.4 Arterial Street impacts 


On a neighborhood-wide basis the proposed arterial is not expected to) in- 
crease noise levels significantly over existing conditions, as the total amount 
of traffic will remain nearly the same. In Segment II, where the arterial would 
replace the present Columbus Avenue, the arterial street noise will be approxi- 
mately equal to the present Columbus Avenue road noise. If an arterial is built 
here, the combined noise of the arterial and rail operations will be slightly 
greater, in this immediate location, than with the rail facility alone. 


No special noise control devices are expected to be used for the arterial 
road. The primary reason is that the most common noise device, noise barrier 
walls, are not compatible with urban roads. Barriers would have to be at least 
ten feet high to work effectively; even then they could not be continuous at 
intersections, and thus their effectiveness would be greatly compromised. Further 
more, the projected impact is minimal. . The impacted zone is at most 130:feet on 
either side of the road. This area is largely cleared. At present; the FHWA has 
recognized that most noise control techniques are generally incompatible with 
non-limited access urban roads, and, accordingly, does not require formal excep- 
tions to the design noise levels for such roads. 


It should be mentioned that one very effective noise control technique, 
namely quieting the vehicles themsélves, although effective, cannot be undertaken 
on a project-by-project basis. This type of an approach is, however, being 
undertaken by the Federal government on a national level. The U.S. Environmental 
Protection Agency has proposed regulations that will require a gradual reduction 
in the noise levels of new medium and heavy trucks in the next ten years. This 
should help reduce future noise levels even below the predicted levels. 


6.6 Adverse Community Impacts 


Community Impacts fall into several categories; visual, noise, communica- 
tion between neighborhoods, provision of sites for development, pedestrian 
movement, and acquisition of households and businesses. All alternatives re- 


guire land acquisition. See Fig. V-38 for the number of takings and Section 
6.6.6 for procedures. 


The following sections discuss the impacts of the alternatives on Jamaica 
Plain, Roxbury, and the South End insofar as they are adverse and briefly dis- 
cuss the measures taken to reduce them. 
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-l.~ Embankment Alternatives 


The embankment will become higher and wider with noise walls and 
catenary wires added. This will increase the barrier effect and 
perpetuate artificial community divisions. Underpasses should be 
aS numerous as possible and they should be made as visually open 
and light as possible. 


Embankment sides are difficult to keep clean and free of litter. 
Where possible, terrain should be sloped gently to make the land 
useful and therefore more likely to be maintained. Alternatively, 

a retaining wall could be used to permit leveling the adjacent land. 
Where embankment slopes remain visible, large and durable landscape 
Materials should be chosen. Cleaning and maintenance responsibili- 
ties should be clearly established. 


Embankment slopes and retaining walls cast shadows which can present 
security problems and traffic hazards, especially just after dawn and 
just before dusk. Walls should be light colored and artificial light- 
ing should be provided at key locations with special extended opera- 
ting hours. 


The embankment slopes reduce the utility of several of the open 
spaces, especially where level play areas are at a premium. Where 
possible, the alignment should be adjusted to preserve existing 
retaining walls. In certain critical areas, new retaining walls or 
cribbing could be used to avoid encroachment. 


The embankment slopes reduce the utility of some of the land to be 
developed. In some critical areas it may be justifiable to use 
retaining walls or cribbing where definite uses for the land are 
established. 


Noise pollution, air pollution, and visual impact of Significant in- 
creases in numbers of moving trains will extend much farther into the 
community (see Fig. VI-12). Negative effects on existing real estate 
will remain as at present or even become worse because of more fre- 
quent train operations. The same negative effects will restrict new 
development and rehabilitation. Banks may compound the negative 
impact by becoming more reluctant to lend mortgage and home-improve- 
ment money. Special measures may be necessary to influence lending 
institutions to continue to support the neighborhood. Noise walls 

and 100 percent electrification would help to reduce the original 
physical impacts, but depression of the tracks would do more to re- 
duce physical impacts. 

The embankment will prohibit any air-rights development and will 
sharply inhibit the construction of additional pedestrian or vehicular 
crossings in the future. Therefore, there should be as many crossings 
provided as possible--even in excess of current demonstrable needs. 
The loss of air-rights opportunities cannot be directly compensated. 


The lack of incentive to development of nearby vacant land may result 
in much of this land remaining vacant for a long time. This carries 
with it the maintenance and policing problems which are already appa- 
rent in the Corridor. Some provision should be made to insure that 
this land be maintained and policed and not be allowed to become a 
blighting influence on the whole neighborhood. 


There is less retail space available at station locations, particularly 
in the Forest Hills station complex. This space can be created within 
the stations in all depressed alternatives. 


Open space and landscaping will be visible to fewer people because of 
the visual obstruction of the embankment. This could be compensated 
for by increasing the amounts of landscape materials and by landscaping 
the embankment sides. | 


Visual control of the bikeway and walkways will be reduced by the 

embankment. Therefore, these elements should be planned with special | 
concern for visibility :and»security. “Artificial lighting "ane increased 
police patrolling could offset this problem somewhat. | 


Underpasses pose a security problem because there are always blind 
corners as a pedestrian passes through. Underpasses could be made 
wider, and corners could be rounded to make it harder for persons 
to hide from view. 


Street intersections and pedestrian crossings will be more dangerous 

because drivers and pedestrians will not have full peripheral vision 

before arriving at the intersections. Traffic controls and intersec- 
tion designs should take this into account. 


Fencing is necessary to provide safety for train operations. 


Gino Depressed Alternatives 


The increase in the volume of rail traffic could cause adverse 
impacts in the categories of noise and vibration. These impacts 
would be mitigated by measures to reduce noise and vibration which 
are discussed elsewhere. The depression of the rails and sound- 
reducing decks adjacent to high-rise housing locations are 
additional impact mitigation factors and often eliminate even the 
current impacts (See Fig. VI-12).. 


Some unsightly land uses will become more visible. Landscaping can 
be designed to mitigate this. Community pressure may eventually 
cause these land uses to screen themselves or to move away. Green- 
belt construction can be designed to hide these uses. 


In the build-street alternative, the embankment will not be available 
to mask the environmental effects along one side of the street. 


Fencing is necessary to provide safety for train operations partic- 
ularly at bridge overpasses. 


O63 Modified Depressed Alternatives (including Post-Hearing Profile) 


The raising of grades on certain streets that cross the depressed 
rails will result in some visual discontinuity as one looks along 

the street. Traffic signalization, street lighting, and pedestrian 
crossings would be designed to compensate for these effects on sight- 
lines at Green, Boylston, McBridge and Williams Streets. 


Raised cross streets and the raised arterial will have sloped land 
running up to them which could have come of the same maintenance 
problems as the embankment. Slopes should be kept as gentle as 


possible and landscaping should be carefully done to insure utility 
and proper maintenance. 


Retaining walls along certain raised streets may create accumulation 
points for litter and potentially hazardous zones. To the extent 
possible, land at the foot of these walls should be conveyed to 


private parties or public agencies who would have clear responsibility 
for controlling the area. 


The Modified-Depressed and Post-Hearing alternatives include some slopes 
down to a lower wall at the tracks instead of high vertical walls at 
several locations. These depressions will tend to accumulate litter. 
These slopes should be fences in order to limit vehicle access into 
park areas. 


e Fencing is necessary to provide safety for train operations partic- 
ularly at bridge overpasses. 


6.6.4. Build Street Alternatives 


® The build-street alternatives will have environmental consequences 
described elsewhere in this report. Generally, there will be reduc- 
tions of similar environmental effects on other neighborhood streets 
where traffic flows are reduced. A landscaped buffer strip has been 
provided to lower noise levels by setbacks. 


e Traffic flow on the arterial will in itself be an obstacle to cross- 
corridor movement. Frequent stop lights with pedestrian cycles could 
mitigate this problem. North of Jackson Square the existing total 
street width would be reduced because Tremont Street is eliminated 
sO cross corridor movement will be enhanced somewhat in that area. 


e Traffic flow on the arterial presents safety hazards to neighborhood 
children. Careful landscaping and detailed design can reduce the 
likelihood of children inadvertently running into the street. Nothing 
will be built within the buffer strip between transit and street which 
would attract pedestrians. Pedestrians will cross the arterial only 
at bridge locations when there are traffic controls. 


e With the street alternatives, about one-third of the open space is 
near the arterial and therefore not suited for uses such as playfields. 
It can, however, provide the right-of-way for bikeways and sidewalks 
which would otherwise impinge on the active-use areas. The balance 
of the open space should be developed somewhat more intensively than 
otherwise to insure provision of a comparable amount of playfield 
capacity. 


There is less land available for auto-oriented commercial use in the 
build street alternatives. This is not necessarily bad since these are 
land uses of marginal quality from the community viewpoint. There are 
other ample opportunities around the city for such development. 


Co) The arterial tends to increase traffic flows on cross streets, Tratrtic 
controls and intersection designs should take this into account. 
Parking restrictions may be helpful in reducing congestion on these 
Gross streets. 


North-South traffic flow will be redistributed between Forest Hills 
and Ruggles Street. Traffic controls and pedestrian bridges should 
mitigate this problem to a degree but would concentrate traffic 
volumes on new streets and provide some relief to others. Coinciden- 
tally, the traffic volume could stimulate the retail activities in 
the area making available a wider variety of goods and services. In 
addition, traffic relief to Centre and South Streets would improve 


service on the Arborway Green Line. 


No-Build Street Alternatives - Jamaica Plain 


There will be less exposure of land to traffic and therefore less 
retail market potential in the corridor. Commercial sites are limited 
in any case, even with the arterial. 
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® Retail and other commercial real estate will be harder to market 
because of lack of access and poor visibility. Special corridor- 
wide marketing efforts could help this situation somewhat in the 
short term, and residential areas will benefit by less traffic. 


® Open space will be more unsafe because of reduced visibility and 
difficulty of direct patrolling by police and passers-by from 
autos. Landscaping, should be designed for easy visual surveillance 
from nearby houses and streets. There should be a through route 
for patrol cars. Articifical lighting should be provided. 


@ Traffic remaining on neighborhood streets will remain bad and 
probably get worse. Measures could be taken to improve traffic 
flow, especially on Washington Street where the elevated structure 
will be removed, and some deliberate removing of traffic might be 
possible if increases on other streets were tolerable. 


® There will be traffic congestion around the stations. Careful design 
at or near the stations can reduce this impact. Some other street 
modifications may be needed nearby. 


No-Build Street Alternatives - Roxbury 


8 These alternatives keep the existing street patterns, between Jackson 
Square and Ruggles Street. The land parcels resulting from the exist- 
ing configurations are not conducive to improved land use in the area. 
The build-street alternatives produce land parcels which are more 
suited to modern development’ than those now existing in the corridor. 


The arterial must be constructed in the Modified Depressed and Post- 
Hearing Alternative in Roxbury since Columbus Avenue is too low to 
allow access over the rapid transit/rail facility. 


6.6.5 South End Transit/Rail Alternatives 


The most significant adverse impact on the South End might be noise that wil 
be generated by.a higher volume of rail traffic than at present. Noise attenua- 
tion measures are discussed in other sections, and if implemented as proposed, 
will effectively reduce or eliminate such adverse impacts including those 
currently existing. 


Land acquisition in the Back Bay Station area under Alternatives SC-1 and 
SC-2 will require relocation and demolition. The redevelopment of these parcels 
will aid in healing the scars of demolition. If open space is the chosen use fo 
these parcels, the end walls of properties abutting the acquired parcels must be 
treated in an appropriate architectural manner and landscaping and fencing must 
be carefully accomplished. 


6.6.6 Acquisition of Properties 


Various residential, business, and vacant-land parcels are required under 
the different alternatives. These acquisitions are listed by alternatives descri 
bed in Figure V-38. A Conceptual-Stage Relocation Plan is available from MBTA 
which describes adequate provisions for the relocation of the specific household 
and businesses potentially affected by the various alternatives. 


A summary of the Uniform Relocation Act of 1970 and tl 
relocation requirements follows. nd the Federal 


Federal and State Requirements 
Federal law (Uniform Relocation Act of 1970), state law (Chapter 


79A Massachusetts General Laws), regulations of the Federal Highway 
Administration (PPM 81-1), and regulations of the Massachusetts Bureau 
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of Relocation provide that any highway or transit project that will 
involve the relocation of families or individuals must assure the 
following: 


There will be available sufficient decent, safe, and 
Sanitary homes for sale and rent, adequate to meet 
the needs of each family to be relocated and within 
their financial means. In determining whether suffi- 
cient suitable housing will be available for reloca- 
tion, the following criteria are applied (required by 
federal or state regulation) : 


- Replacement housing must be decent, safe, and 
Sanitary, as defined by Article II, Massachusetts 
Sanitary Code. 


- The cost. of replacement houses must be within the 
financial means of households to be relocated. As 
a minimum, gross housing costs per year are not to 
exceed 25 percent of gross annual income. 


- Housing meeting the above standards must be available in 
locations that are in the same general area, accessible to 
the relocatee's place of employment, in a neighborhood that 


is equal to or better than the one in which the family lives, 


comparable with regard to public and commercial facilities, 
etc., and adequate to accomodate any of his special needs. 


- Replacement dwellings must be at least comparable to 
dwellings to be acquired, with respect to number of 
rooms, area of living space, type of construction, a 
age, and state of repair. 


- Each household must have, as a minimum, three suitable 
choices for relocation. 


These criteria are applied to the overall supply of housing 
anticipated to become available, and in later phases - prior 
to the right-of-way acquisition - estimates of available 
housing suitable to the needs of relocatees would be devel- 
oped "to the extent necessary to assure that a relocation 
plan can be expeditiously and fully implemented", and to 
satisfy all requirements of state law and regulations of the 
Massachusetts Bureau of Relocation. Under federal law, if 
sufficient suitable dwellings could not be anticipated to 
become available in existing housing, then new housing must 
be built as necessary to accomodate all relocatees. 


A program of "relocation advisory services" is in effect, 
including a staff of qualified professionals, that will 
assist people in finding homes suitable to their needs. 


Under state law, the Massachusetts Bureau of Relocation 

must qualify an agency to assist persons displaced in finding 
housing and to disburse payments. An adequately sized staff 
of professional relocation workers is required to be avail- 
able at times and places convenient to relocatees. According 
to federal law, the following "relocation advisory services" 
must be provided: a) personal interview to determine precise 
needs, b) referral to appropriate sales or rental housing, 

c) assistance in applying for relocation payments and other 
service, and d) advice and counseling on an individual basis 
as needed. 


Other assistance to eligible relocatees guaranteed by law 
includes priority for low-rent public housing Units, pris 
ority for moderate income units, and PriOLity LOrerent 
supplement and leased housing programs. 


Relocation payments authorized by law are to be promptly 
paid to all eligible persons. Benefits to eligible families 
and individuals include: 


- Payment for the actual cost of moving, or an amount 
(up to $500) based on a predetermined schedule. 
Families may elect whichever moving payment best 
serves their needs. 


- Payment to a homeowner (up to $15,000 over and above 
payment given for the fair market value of his home) 
to enable him to purchase and finance a home compar- 
able to the one he lived in. 


- Payments to a tenant (up to $4,000 over a 4-year 
period) toward his new rental, or toward a down pay- 
ment if he chooses to purchase a home. 


Simply stated, relocation programs express a relationship 
between the housing needs of displacees and the availability 
of housing to meet those needs. Relocation is most easily 
accomplished, and choice is afforded for replacement housing, 
when housing market activity matches relocation needs and 
when the: additional demand created by displacement is small 
enough to be absorbed without severe consequences to the 
overall market or some segment of the market. It follows, 
therefore, that the kind of housing desired by relocatees 
must be available in sufficient numbers to assure that relo- 
cation needs and preferences will be adequately provided 
for. Unfortunately, precise needs and preferences cannot 

be determined at this early stage, nor can the availability 
of suitable housing be estimated with strict accuracy. How- 
ever, past experience has shown that most households seek 
homes comparable to what they owned or rented prior to relo- 
cation, and FHWA has adopted standards of "comparable re- 
placement housing" that reflect, in part, such experience. 
This criterion, as well as additional Federal and state 
standards for relocation housing, has been applied to the 
extent possible in determining at this preliminary stage the 
probable availability of housing for potential relocatees. 
The following factors have been considered: 


e Number and type of dwellings affected, tenure and size of 


households, age and other characteristics of affected 
residents. 


e Location and approximate value of dwellings to be acquired. 


@e Neighborhood characteristics. 


6.6.7 Relocation and Land Requirements 


The various alternatives for the Project would necessitate the taking of 


several properties in the South End, Roxbury and Jamaica Plain in the City of 
Boston. 


For details of these proposed takings, refer to Figs. VI-13, 14, and 15. 
These figures include only properties which will be affected by either (1) a full 
taking which will displace the households or businesses occupying them, or (2) a 


partial taking which will not displace the household or business but may atfeoct 
the use of the Property. Takings which affect vacant buildings or land are not 
discussed in this report since its focus is on relocation. 


Several properties in the Project area already belong to the Commonwealth 
of Massachusetts as they were taken for Route I-95 a number of years ago. Reloca- 
tion from these state-owned properties is dealt with in Appendix K. Other prop- 
erties affected are also listed in Appendix K. 


The various alternatives for the Project require different amounts of relo- 


ie ie 1 are shown in Figure VI-15. The preferred alternatives are PHP-1 
an HP 


Alternative PHP-1 would result in the displacement of 12 residential struc- 
tures containing 62 units; it would affect 33 businesses, with 19 businesses be- 
ing displaced. 


Alternative PHP-2 would result in the same residential displacement - 12 
structures containing 69 units. This combination of alternatives would affect 38 
businesses, with 21 businesses being displaced. 


6.7 Adverse Visual Impacts 


The criteria for the analysis of the visual impact of expanded transpor- 
tation facilities in the Corridor respond to the continuity, character, and scale 
of existing districts along its length and, the measures which must be taken to 
maintain the integrity of such districts. 


The present rail corridor and embankment is an unavoidable intrusion to 
the intimate scale and the desirable character of these residential districts. 
However, through the use of landscape and urban design devices, including tree 
planting,, lighting and the development of linear open spaces and bike paths, the 
modified, embankment could be made more attractive than the present one. The 
modified. embankment would be 2 to 4 feet higher without noise barriers and 8 to 
ll feet higher with noise barriers. This height would be hard to mask or other- 
wise avoid as a presence in the neighborhoods, Its additional height would place 
it about 26 to 30 feet higher than grade in many areas. This is equivalent to a 
continuous 3 1/2 story building often several thousand feet long. The current 
embankment is constantly covered with graffiti, and there is reason to believe 
that a new higher one would otherwise become a billboard for such unsightly 
acts of vandalism. 


The increased height of the embankment would further reduce sight lines 
across the wall. Its so called "Chinese Wall" affect would be increased and 
small areas adjacent to it would further be encroached upon visually. The 
Albert Street Playground and the several houses which abut it would feel its bulk 
to an even greater extent. 


In depressed options, the problem is simplified in that the great bulk 
of the embankment is no longer a factor. The discontinuity that a large open 
depression presents must be addressed. Design implications in the depressed 
Option include the opportunity to bridge and to deck. Such techniques not only 
increase development potential, but provide visual and functional linkages across 
the Corridor. Further, landscaping, open space treatment and careful attention 
to the detail and character of the side walls and safety barriers (particularly 
in the sensitive historic districts which abut the Corridor in the South End) 
will ameliorate the overall visual impact of the project. 


The Post-Hearing Alternative would approximate the fully Depressed 
Alternative in its effect upon cross-corridor vision. It would present a 
primarily flat terrain when viewed from Roxbury between Ruggles Street and Jack- 
son Square since adjacent grade to the east would be raised. From the west, 
the view from Northeastern University would be of a low wall unless the university 
Parking area were regraded. This could be accomplished as a part of the proposed 


project. 












From the Mission Hill Housing development, the Modified Depressed Alterna- 
tive would appear as an 8-foot low wall with a recreation area above, since the 
acoustic deck proposed would be landscaped. This wall is reduced to a slope in 
the Post-Hearing Alternative. 


From Terrace Street in Mission Hill to the Lamartine Street Extension, and — 
Lamartine Street in Jamaica Plain between New Heath Street and Mozart Street, all@ 
Depressed Alternatives would be below grade and present a fully depressed appear- 
ance. 


From the west, between Mozart Street and McBride Street, the grading of the 
transit facility would appear alternatively as a landscaped gradual slope or a 
variable height retaining wall (0 to 10 feet) due to regrading of local streets 
which must cross over the depressed rails. Most of the Post-Hearing Alternative 
would be virtually indistinguishable as being at higher grade because of the | 
gradual landscaped treatment of the slopes. 


From the east, between Centre Street and Boylston Street, the transit facil- 
ity or arterial (if built) would be behind existing buildings and graded with 
landscaping at a gradual angle. From the east between Boylston Street and McBride 
Street it would be visible either as a landscaped slope dropping to the rail 
facility or as gradual slope and low retaining walls running up to the arterial 
facility at a varying height from 0 to 8 feet above former grade. Visually, the 
actual height would appear much less due to gradual regrading of slopes. This ; 
view would be blocked by existing industrial uses from Amory Street between a f 
point about 200 feet south of Boylston to roughly Minton Street; at the American 
Cellophane and Boston Gas, and Kinney Vaccuum Companies. Of a total length of ; 
5,500 feet only 2,150 feet would be visible at all between Boylston and McBride 
Streets because of large intervening structures that abut the tracks. i 













South of McBride Street slopes gradually rise to the transportation facili= 
ties on the west and industrial uses abut it on the east. 


Comparing the expanded embankment with the depressed options, it is evident 
that no specific design configurations will significantly mitigate the unusual — 
impact of the former. The expanded embankment will remain essentially a physical 
and visual barrier between communities and even increase in width. Although a 
number of open and light connections are planned at street -crossings and station 
POSE es the inevitable "tunnel like" nature of these passages will remain a 
problem. 


6.8 Adverse Fiscal Impacts 


The MBTA does not plan any change in the assessment formula because of this 
project. . 


Operating cost impacts are discussed in Section 4. 


Increase in costs of operation for railroad shuttle and bus alternatives 
during construction are tabulated in Section 6.2.9.5. .The net loss of these due 
to capital requirement in equipment or track work, would be eligible as project 
capital costs and subject to Federal reimbursement. 


Some net saving in commuter rail operation costs on the Needham Branch is 
anticipated by bus substitution (see Fig. VI-1). Loss, if,any, in patronage 
and revenue on other railroad branches during the construction period is impossi- 


ble to estimate though substitute shuttle service to Back Bay from South Station 
should minimize this effect. a 


(Fig. VI - 1) 
COMPARISON OF AVERAGE EMISSION FACTORS FOR 
BULLDOZERS AND MOTOR VEHICLES IN 


THE SOUTHWEST CORRIDOR (grams/hour) 


Criteria 











et atant Bulldozer Motor Vehicle Ratio (B/MV) 
Carbon Monoxide 340 970 0.35 
Hydrocarbons 110 120 0.92 
Nitrogen Oxides 2300 82 28.0 
Sulfur Oxides 160 52 6 B00 
Particulates wo 1) 4.4 
(Fig. Vii = 92) 
TRAVEL TIMES SOUTH STATION/BACK BAY 
To Back Bay To South Station 
From South Station From Back Bay 
Alternative A* 6 minutes 6 minutes 
Alternative B 6 minutes 6 minutes 
Alternative C 16 nites 16 minutes 
(Fig. VIF = 3) 
RANKING OF SHUTTLE ALTERNATIVES FROM CONVENIENCE 
AND RELIABILITY STANDPOINTS 
Alternatives 
At) cB ace 
Schedule Adherence as 2 3 
Walk time between trains and shuttle 1 Z 2 
Waiting time between trains and shuttle 2 1 1 
Convenience of Back Bay locations served 3 Z al 
1 = highest ranking (most favorable of the alternatives) 
3 = lowest ranking (least favorable of the alternatives) 


An alternative with a lower numerical ranking in a category is superior 
to an alternative with a higher ranking. In some instances, two alter- 
natives have the same rank in a particular category. This means that 
neither alternative is superior to the other from this particular 


standpoint. 


*Alternative "A" (Railroad Shuttle) is the proposed service during construction. 
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(Fig. VI - 4) 
TOTAL COST IN 1975 DOLLARS 
FOR SOUTH STATION TO BACK BAY 
SHUTTLE ALTERNATIVES 


AS LS Upe teks 2. Oe ee 


( au aes 
Operating Expenses SO21,1000 $681,000 $852,000 
Capital Expenses 

Construction 190,000 7e507,000 cm 
Rolling Stock 33,000 409,000 580,000 
TOTAL EXPENSES $1,144,000 $2,940,000 $1,432,000 


lassumes a 4 percent discount rate. Operating expenses are the 
total expenses for providing service over a four year period 
(the expected duration of. the construction phase of Orange Line 
Relocation). 


(Hig. Vij wa) 


SERVICE FREQUENCIES AND CAPACITIES INBOUND FROM NEEDHAM 


Bus Alternative Current Rail Service 
a ay eS. eee Demand —- 
Depar- Seated Depar- Seated Needham 
tures Capacity Demand tures Capacity Stations 
Weekday 
Peak Hour (AM) 
To South Station 9 450 1 580 
To Copley 3 150 
To South Station Be. 1350) 7%) 660 
Peak Period (AM) 
To South Station 14 700 j 770 
To Copley 3 150 
To South Station = 4 Ld 0 aa) 780 
Daily 
To South Station j 30 | 1500 ] 800 
To Copley 
To South Station Le | 2250" ] 810 
Weekend 
To South Station 1o J 500 
To Copley 
To South Station at 630 
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TRAVEL TIME 


Time of Day 


fo eesOuch. Station 
From Needham Heights 
Needham Center 
Needham Junction 
Birds Hill 


To: Copley 
From Needham Heights 
Needham Center 
Needham Junction 
Biras Hill 


From: South Station 
To Needham Heights 
Needham Center 
Needham Junction 
Birds Hill 


From: Copley 
To Needham Heights 
Needham Center 
Needham Junction 
Bards Hill 


AM 


Bus to South 


(Pag wis —6) 


COMPARISON-BUS VS. COMMUTER RAIL (MINUTES) 


Bus Commuter 


Alternative Rail Alternative 


Bus 


AM Peak AM Peak Midday 
4l 42 43 
Si 39 39 
36 35 
ep) es) 
4l 38 32 
oi Gye, 28 
32 
SZ 29 24 
27 36 34 
30 33 38 
30 
36 27 42 
2S Sill 20 
2°], 28 24 
25 
32 22 28 
(Hig eViN<i 2) 
MOCK SCHEDULE 
Peak Midday 
Bus to Commuter 
Station Copley Rail Bus Rail 
Alternative A 
Needham Heights a pars Wai reas ind bases 12:00 
Needham Center 7.2 30 7220 7223 i heAcaiayih 12:04 
Birds Hill Apes eS) 7334 20.5 eZ 
Copley 8:03 8:03 WP RS P2236 
South Station 8:07 8:07 L240 12:40 


Station Vicinity 
West Roxbury 
Highland 
Bellevue 


Roslindale 


(Fig. VI - 8) 


TRAVEL TIMES TO BOSTON 


Via Needham Branch 


27 minutes 
25 minutes 
22 minutes 


19 minutes 


Commuter 
Rail 


Midday 


Via 
and 


34 


32 


ao 


24 


Feeder Bus 
Orange Line 


minutes 
minutes 
minutes 


minutes 
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(E1G eV is=29)) 

COMPARISON OF ANNUAL EXPENSES AND REVENUE FOR RAIL, 
a Ee ee 
NEEDHAM EXPRESS BUS, AND FEEDER BUS SERVICE TO FOREST HILLS 
NE RU OE RVEC EE EU EU EOL thi 


(All Numbers Are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of $1.00 


Needham W. Roxbury Sum of 
Express Feeder Bus 
Bus Bus Services 


$703,100 S1057200 $818,200 eZ OO 


Operating Expenses 


Revenue 442,000 161,200 603,200 3927000 


Expenses Minus Revenue 261,100 (46,100) 215,000 625,300 


Capital Cost Amortized EZ27,000 103,200 225,200 0 


Net Annual Expenses Sieye esa MOG) Seo 440,200 625,300 





2) Needham Express Bus Fare.of $1.25 


Needham W. Roxbury Sum of Commuter 

Express Feeder Bus Rail 

Bus Bus Services 

Operating Expenses $703,100 S115, LOO $818,200 Srp 27 SO 
Revenue 51512, 50.0 161,200 Ton UO 592,000 
Expenses Minus Revenue 150,600 (46,100) 104,500 625,300 
Capital Cost Amortized 122,000 PS 00 2257, 200 0 
Net Annual Expenses 272,600 ow be ALY, S227, 7100 625,300 


Parenthesis indicate that revenue exceeds operating expenses. 


a a ce tn 


, ~~ aeysy 
i i *. ’ A ia 
7 . 
wt be Fi 
j 
on ‘ 
7 
— 
i 
j 















i} 





7 cy +f 78 ye cys ; VERa aA & SD KoO2T AATMOD 
et ZOY URE BO Oe T GMA. 20 SSN Tea Mae 
‘ by eres map ndattnndiow RO e 6 pare ere se ep Oh TC ae - 
» 
SCEL aL DHE gua 94h eredawi CLA) ae 
ue | 
if 7 i y eé e7gxa morose j (f 
Wj yacpesht 
; ASS TEX. 
ga 
Gj Th 262 
¢ Lo 
Og z 2. 
GOL. fg h Neva B 
( c 
OT d00, £61 hosts rodth! 
3 WEL EGE BOSrSQ 
WT 
») " 
, 
: ‘ 
} ¥ - = a ag eh pt inn ea 


BL 23 Ow fe & SOL, EOve 


j 4 a} Coe, Ser i oa j = . 
6 tat. oe 1639. 622 stneved sua 
)*; a ‘ ie” 1 Pitat ONO, MEE miscanthus a 





_— hon w a = me 


ee i ee 


1990 a},400Ke Sonsees a ay epkbade 
; 


ah) ‘are 2 Wfiv ik 


—— 


(Fig. VI -— 10) 
COMPARISON OF ANNUAL EXPENSES AND REVENUE FOR RAIL, 
NEEDHAM EXPRESS BUS, FEEDER BUS SERVICE TO FOREST HILLS, AND 
WEST ROXBURY/ROSLINDALE EXPRESS BUS 


(All Numbers are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of $1.00 


Needham W. Roxbury Sum of 
Express Bus (Feeder Bus. 
Bus and Express) Service 


Operating Expenses 57035-L00 S23) L7 000 $872,000 S Lyra, 00 


Revenue 442,000 156,000 598,000 592,000 
Express Minus Revenue 261,100 75,700 274,000 625,300 
Capital Cost Amortized 122,000 112,600 234,600 0 


Net Annual Expenses 383,100 188,300 508,600 625,300 





2) Needham Express Bus Fare of. $1.25 


Needham W. Roxbury Sum of 
Express Buses (Feeder Bus 
Bus and Express) Service 
Operating Expenses $703,100 $231,700 $872,000 Sly els, 30G 
Revenue 5527500 156,000 708,500 592,000 
Express Minus Revenue 150,600 75,700 163,500 625,300 


Capital Cost Amortized 122,000 112,600 234,600 0 


Net Annual Expenses 272,600 Leo As007 e 398,100 625,300 





Parenthesis indicate that revenue exceeds operating expenses. 
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(Figuey ie 11) 


COMPARISON OF ANNUAL EXPENSES AND REVENUE FOR RAIL, NEEDHAM 
EXPRESS BUS, FEEDER BUS SERVICE TO FOREST HILLS,. AND WEST 
ROXBURY/ROSLINDALE EXPRESS MINIBUS 


(All Numbers Are Expressed in 1975 Dollars) 


1) Needham Express Bus Fare of $1.00 


Needham W. Roxbury Sum of 
Buses 


Express Bus 


Bus (Feeder & Service 
minibus) 


Operating Expenses 


703,100 5 303,300 943,600 


Revenue 
Express Minus Revenue 
Capital Cost Amortized 


Net Annual Expenses 


442,000 
261,100 
122,000 


383,100 


158,600 
144,700 


268,200 


600,000 
343,000 
245,500 


588,500 





2) Needham Express Bus Fare of $1.25 


W. Roxbury 
Buses 
(Feeder & 
minibus) 


Sum of 
Bus 
Service 


Needham 
Express 
Bus 


Operating Expenses 703,100 S303, 300 943,600) <37 1,217,500 


Revenue 


Express Minus Revenue 


Capital Cost Amortized 


Net Annual Expenses 


Parenthesis indicate that 


552,500 
150,600 
122,000 


272,600 


158,600 
144,700 
123,500 


268,200 


711,100 
232,500 
245,500 


478,000 


revenue exceeds operating expenses 


592,000 
625,300 


0 
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(Rig. : Vi-.=) 12) 


SUMMARY OF NOISE IMPACTS 
NUMBER OF PEOPLE IMPACTED BY RAIL/TRANSIT 
AND ARTERIAL STREET NOISE* 


Rail/Transit Rail/Transit 


Only & Arterial St 
No Build** L270 Neds 
Build 
A. South Station to Mass. Avenue 
1. New alignment at two feet below 420 . Weves 
present grade without extra noise 
control 
2. Walls at edge of right-of-way with 0 Teas 
solid deck (Proposed Project) 
3. Walls at edge of right-of-way with inter- 0 n.a. 
mittent deck and soundproofing of limited 
number of adjacent structures 
B. Massachusetts Avenue to Forest Hills 
1. Embankment without noise barriers 750 1064 
2. Embankment with wall noise barriers*** 690 1004 
3. Depressed or Modified Depressed 80 136 
Alternatives**** 
4. Depressed Post-Hearing Profile 69 125 


Alternatives***** 


These numbers indicate the number of persons dwelling within Leg67 Line 

as illustrated on the Project Alternatives. Total automobile and tr ck 
traffic noise impact is expected to remain relatively constant and is only 
counted where impacts are greater than present. This only occurs in 
Segment #3. In order to compute these numbers it was assumed that the 
average number of residents per unit was 3.5 in Roxbury and Jamaica Plain 
Bnoezes 1n the South End. 


The value for the no-build alternative includes not only the impact adjacent 
to the proposed alignment but also the rail impact adjacent to the present 
Orange Line from Dudley Station to Forest Hills. That section of the pre- 
sent Orange Line would be directly eliminated and not replaced if any of 

the build alternatives are implemented. 


No acoustic deck is possible at Mission Hill and Bromley Heath in the 
embanked alternative. 


Includes acoustic deck constructed at Mission Hill and Bromley Heath. 


Includes acoustic decks constructed at Mission Hill, Bromley Heath, McBride/ 
Williams Streets and Oakdale/Lorene Road. 
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(FIGS ViI-14) 


SUMMARY OF PROPERTIES TO BE TAKEN: RESIDENTIAL 
POST HEARING ALTERNATIVES PHP-1 & 2 





Structure by Structure Type 





ie * 2F 3F 4F+ Total 
South End 
No. of Structures 2 3 5 
Owner occupied units 2 0 2 
Renter occupied units 4 39 43 
Total units 6 39 45 
Jamaica Plain 
No. of Structures 2 3 Hi 1 H 
Owner occupied units 1 2 in 0 4 
Renter occupied units if 4 2 6 ie 
Total units 2 6 3 6 Li? 
Total Takings 
No. of Structures 2 3 é: 4 ys 
Owner occupied units Al 2 3 0 6 
Renter occupied units uf 4 6 45 56 
Total units 2 6 9 45 62 





Source: Field Survey, Assessment Records, City Listing 


*One family, etc. 
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PROPERTIES AFFECTED BY VARIOUS ALTERNATIVES 


Alternatives 


Address SC-1 SC-2 }FH-1 FH-2 FH-3 FH-4 FH-5/6 | PHP-1 PHP-2 


Residential 






18 St. Charles St.J F 
20 St. Charles St./ F 
20 Cazenove St. F 
26 Cazenove St. F 
256 Columbus Ave. | F 
3834-3836 Washing 
ton Street 
117 McBride St. 
123 McBride St. 
135 Carolina Ave. 
137 Carolina Ave. 
140 Carolina Ave. 
142 Carolina Ave. 
165 Green St. 

90 Mozart St. 
129-131 Boylston 
i33-1355 Boyiston 
301-303 Highland 


ee Bie eo oh? i oi 9 | 
3 es 3 | 
ss 9 | 


ess | 
es | 


Structures 
Affected 
Housing Units 


Structures 
Affected 
Housing Units 





Structures 
Affected 7 7 
Housing Units 17 17 
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Pigenvi-i5 (con't) 


Address 


Business 


95 Berkeley St. 
90 Berkeley St. 
254-256 Columbus 
258-260 Columbus 
262-264 Columbus 
75 Clarendon St. 
e360.) bOtCOlLph 
Adj. 6 Gains 
borough St. 


3805-3811 Washing- 


One ts 

3819 Washington 
3825 Washington 
400 Arborway 

19 Bartlett Sq. 
18 Bartlett Sq. 
420 Amory St. 
267 Amory St. 
41 Amory St. 


Ruggles St/Columb, 
Ruggles St/Forsyth 
154-160 Green St. 


Adj. 352 Amory 


109 Lamartine St. 


feoespoylston St. 
2oeMozare St. 
WorAtcnerton St. 


1407-1419 Tremont 
1414-1420 Tremont 


1424 Tremont 

131 Green St. 

3529 Washington 
3651 Washington 
38 New Heath St. 
41 New Heath St. 
166 Terrace St. 


Properties 
Affected 

Businesses 
Affected 

Businesses 
Displaced 


Properties 
Affected 

Businesses 
Affected 

Businesses. 
Displaced 


Properties 
Affected 

Businesses 
Affected 

Businesses 
Displaced 


full 
partial 


ae) 
oll 


SC-1 SC-2 


Foo ehh 2 


uUyumryavyoyvuyy 


Alternatives 


Eilers 


FH-4 


BH) 
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CHAPTER SEVEN: 
RELATIONSHIP BETWEEN SHORT-TERM USES OF 
THE ENVIRONMENT AND THE MAINTENANCE 
AND ENHANCEMENT OF LONG-TERM 
PRODUCTIVITY 
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Fide RELATIONSHIP BETWEEN SHORT-TERM USES OF THE ENVIRONMENT AND THE 
MAINTENANCE AND ENHANCEMENT OF LONG-TERM PRODUCTIVITY 


Previous actions in the corridor affect the current assessment of short 
and long-term benefits and costs. (These actions, based on earlier plans. to 
construct the Southwest Expressway (1-95 South) in the taking of lands north of 
Forest Hills and the clearance of virtually all of the structures occupying the 
proposed right-of-way for the expressway. The takings have been accomplished; 
one principal long-term price has already been paid. However, analysis of the 
proposal for a Relocated Orange Line has exposed the fact that new long-term 
development can reverse many of the impacts which have already occurred, and 
which can open up possibilities for long-range benefits which were not possible 
with the original expressway plans. The concurrent development of the proposed 
Relocated Orange Line,, its related access facilities, and an intensive’ land 
development program in the Corridor leads toward a final product which can 
produce a net benefit for the Corridor neighborhoods and the region. 


Alternatives have been developed with long-term benefits in mind, as well 
as considerations of how they would address detrimental impacts already caused by 
previous actions in the Corridor. This approach focused principally on the 
clearance that has already occurred and the short-term impact of uncertainty and 
time delay before a final decision was made on the program for transportation 
improvements. 


The analysis of the relocated Orange Line project has addressed the 
potential for both short and long-term costs and benefits (See Sections 5 and 6). 
Possible short-term effects and their relationship to the maintenance and enhance- 
ment of long term productivity are discussed in the following text. These include 
questions of land acquisition, construction phasing and traffic patterns, and 
the economic effects of construction investment. Issues concerned with the 
longer-term productivity of the project include transport benefit, land 
development, flexibility for future transit services, and environmental enhance- 
ment through regional paths and open space. 


Pel. Land Acquisition 


The major clearance which occurred in the Penn Central corridor north of 
Forest Hills has negatively affected both public and private renewal in the 
adjacent communities. Takings and demolition, coupled with delay and indecision, 
have contributed to a sense of a downgraded community. The reversal of this 
negative trend is clearly a community objective which must be implemented as part 
of the decisions regarding development in the Corridor. A clear public purpose 
is to make the Corridor environment iito a public asset rather than a liability. 


The proposed project offers the advantage of not requiring the further 
large scale, short-term impacts of land acquisition which would have been 
necessary in an expressway project. Parcels near Back Bay Station will be 
necessary for right-of-way modifications under the proposed alternatives for 
construction of the rail/transit facilities including the new station. Some 
presently vacant land in Roxbury is required for all alternatives for the con- 
struction of the Relocated Orange Line and the railroad. Additional parcels are 
required in the modified embankment and depressed alternatives for construction 
of the Relocated Orange Line, the railroad, and the Arterial Street in Jamaica 
Plain. 


Under the Modified Depressed Alternatives (Alt. FH-5), the Relocated Orange 
Line and the railroad tracks are placed high enough as to be not affected by the 
existing ground water. This arrangement, inturn, requires that the arterial 
street to the east from Ruggles Street to Forest Hills, and all the local streets 
in between crossing over the depressed tracks, be raised in order to obtain the 
required vertical clearance. The result is that streets such as Ruggles, Tremont, 
Heath (and Highland), Center, Mozart (Atherton), Boylston, Green, Williams and 


McBride, would be raised approximately 12 feet, and private properties along 
these streets will be affected. The Post-Hearing Profile dips below the water 
table at certain key cross streets and the amount that those streets vary is 


between 4 and 12 feet. 


The private properties affected by the raised local streets in the 
Modified Depressed Alternatives, approximately seventy in total, would for the 
most part be able to remain with modifications to their accessways and entries. 
This number is reduced by approximately 20 in the Post-Hearing Alternative. 
Construction easements and/or damages would be necessary. Proper designs in 
landscaping and architecture would be employed to minimize adverse visual impact 
and to maintain neighborhood integrity in the area. 







This project does not use all of the land already acquired or to be 
acquired for the rail/transit and arterial street facilities. It offers the 
opportunity to use excess acquired land for community development. This would 
provide the opportunity to off-set some previous damage to the community and to 
create long-term economic, physical and social benefits for the Southwest 
COTTiIdOT, 


(ip Economic Effects of Construction Investment 


Figure VII-l summarizes the benefits derived from investment in the 
construction of the Southwest Corridor project. 


To assist in reading the economic chart, the following sequential develop 
ment of numbers for the"Post-Hearing Depressed Rail/Transit, No Arterial Street 
South of Jackson Square - with minimum grade adjustment to all tracks" Alter- 
native is presented as a sample exercise. 


Construction Jobs - Man Years 


A construction project of this type generates an estimated 36 man years 
of labor per million dollars in construction expenditure. 


Construction Expenditure 
Man Years of Labor 


S50 59> Million 
36 per Million 


§242).3° Mi lien 32 Bs 10990.8 Say 11000 Man Years 


Construction Jobs - Average Annual Man Years 


The average annual man years of labor is derived by dividing the total 
man years by the estimated duration of construction as set forth in Fig. V-13. 


Man Years = 11000 
Construction Duration (Years) = 4 
11000Man Years - 4 years = 2750 Say 2750 Aver. Annual 


Man Years 


Construction Impact 


Average Annual Payroll ($Million) 


The average annual payroll is a function of the avera 
e annual man yea 
multiplied by an estimated annual wage of $12,500. : ie 


2750 
$12,500 


Aver. Annual Man Years 
Aver. Annual Wage 


26 00% 15.12,:500 


$34.4 Million Aver. Annual Payroll 


Construction Impact 
Multiplier Effect on Economy ($Million) 


The multiplier effect on local and regional economy can conservatively 
be estimated to be 1.4 times the average annual payroll. 


$34.4 Million 
1.4 


Aver. Annual Payroll 
Multiplier 


Zt eceMLLLion 'x 54 $48.1 Million 

The location of the proposed construction work and permanent facilities 
within the City of Boston will provide incentives to local economic development 
in a manner consistent with the Governor of the Commonwealth's policy of invest- 
ment in urban areas. 


MBTA expects to utilize the Commonwealth's affirmative action plans in the 
execution of its construction contracts in the Southwest Corridor. These will 
insure that significant numbers of jobs are filled by minority group members. 

Two existing projects, one already underway and the other in bid document prepar- 
ation, now utilize two existing affirmative action plans. 


The first of these is the Commonwealth's "Supplemental Equal Employment 
Opportunity Anti-Discrimination and Affirmative Action Program", the so-called 
Altshuler plan. This plan requires that the construction contractor insure that 
30% of all jobs, trade by trade, be filled by minority group members when such 
jobs are in the "30%" impacted area; the plan has specific monitoring methods 
and sanctions which may be imposed for non-compliance. 


The second such plan is the MBTA's Minority Contractor Participation Plan, 
a minority contractor set aside, which requires that 30% of the total dollar 
amount of certain contracts be with minority contractors. 


It is the Authority's intention that these plans, or their successor plans, 
be implemented on the Southwest Corridor project segments within the impacted 
areas. 


Requests for changes in such proportions have been and will be directed 
to the Secretary of Transportation and the Governor of the Commonwealth of 
Massachusetts for their policy advice. 


Likewise, requests for residency requirements or preferences voiced during 
the Public Hearing will be directed to these officials. 


7.3 Transportation Service 


Construction of the transit facility in the existing and improved railroad 
Mainline Corridor results in improved overall transit service to the Corridor, 
and to the regional transit network. The addition of South End and Roxbury 
services and ultimately the circumferential transit line will create a public 
network which will provide an even higher level of transportation service. 


Construction of the Relocated Orange Line will take place in an existing 
transportation corridor, so that there will be no major impacts in the intro- 
duction of a transportation element in densely populated urban environment. 

The capital investment in the Relocated Orange Line will be somewhat greater 
if the Orange Line and railroad facilities are depressed. This investment will 
not produce proportional transportation service improvements, but will allow 
for long-term future flexibility for both public transportation (both rapid 
transit and railroad) and for development with reduced environmental impact. 


The purpose of this capital investment for both the short and long-term 
would be to eliminate the principal environmental degradation which would be 
caused by the air, noise, community division and visual impacts which would 
result from the retention of the embankment particularly under conditions of 
increased commuter rail and AMTRAK service... This investment is not one which 
can be deferred. If the line is to be depressed, the action must be taken in 
the initial construction period. Later removal of the embankment may not be 
possible due to the potential for disruption to existing. service and the land 
use which may exist in the future. Further, it is imperative that this land 
development be undertaken aS soon as possible. 


7.4 Land Development Opportunities 


— 


The Southwest Corridor Staff and various local planning agencies have work— 
ed for several years with residents, business men, and neighborhood organizations 


to identify local land development needs and goals. Work has also been done 


with environmental groups and agencies in order to see how the Southwest Corridor 


might help fulfill regional open space needs. A principal goal of the project 


is the physical and economic development of Corridor neighborhoods. 
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Joint-development of transportation facilities with new housing, commercial, 
industrial, and open space facilities are an integral part of this work. Without 


transportation development that is coordinated and environmentally appropriate, 


new developnrient will be seriously hampered and neighborhoods will not improve. 


With proper consideration, the transportation facilities will generate desirable 


development. 


Some of the results of this work have been published in the following 
three reports: 


1 - Southwest Draft Environmental Impact Statement, Preliminary Location 


Report and Program Package Evaluation Report; Boston Transportation 
Planning Review; September 1972. 


2 - Southwest Development Report, Southwest, Corridor Development Coordi- 


nator, Summer 1974. a} = 


3 - Land Development in the Southwest Corridor from the Southeast Express- 


way at Massachusetts Avenue to Jackson Square; Housing Innovations, 
Inc., September 1974. See See Pint a 


Because of the very open and participatory nature-of.the planning process, 
land development plans have evolved gradually as neighborhood's.goals and alter- 


natives become more focused. Some of the plans are very firm and are already 


being implemented. Others are flexible and must contain contingencies in cases 
where development on the land in question requires»-the impetus of,new. transpor— 


tation facilities in order to become feasible. 


A) basic factor in real estate development is that of certainty «9 Until: 
transportation elements are clearly fixed with strong commitments; for imple= 


' 


mentation and construction, development is! retarded. This: certainty would occur 


upon approval of the transportation project, and concrete development plans: 
could then move further forward. 


The goals and principles upon which, the land development -planning process 
is based can be identified, as cam the specific opportunities that exist in,gthe 


neighborhoods and in the Corridor as a whole. + 


7.4.1 - Goals, and. Principles ; a ” annie jon 


1 - To improve the physical character,of, neighborhoods that have suffered 
from highway right-of-way acquisition. To prevent further deteriora- 


tion of neighborhood stability. 


{ 


2 - To encourage development and construction of a nature that will 
strengthen the economic base of the communities adjacent to the 
transportation improvements. 


3 To provide joint development of a nature that will strengthen and 
reinforce transit use. 


4 - To encourage development of a nature that will generate jobs for re- 
sidents of the communities adjacent to the transportation improve- 
ments. 


5 - To be sure that public transportation improvements, including the Re- 
located Orange Line, railroad improvements, and local surface trans- 
portation are provided in such a manner as to promote and strengthen 
land development as well as existing uses. 


6 - To promote continuous, cooperative planning among residents, agencies, 
business people, local government and interested private organizations. 
The aim of planning is to achieve a consensus on a plan and construc- 
tion on the cleared land area not required for transportation pur- 
poses. This includes identifying needed public improvements on DPW 
land and their implementation. Among the needs are: improvements in 
public transportation, establishment of permanent open space and re- 
creation areas, other public facility improvements, and housing, com- 
mercial and industrial facilities. 


7 - To identify and implement acceptable temporary uses for Corridor land 
that is not developable within 5 years. 


8 - To identify and use other possible sources of support - both public 
and private - for agreed-upon goals. 


7.4.2 Land Development Plan 


The development plan which is presented in this section was prepared with 
the objective of providing public and private land development opportunities 
which could produce the maximum benefit to adjacent neighborhoods. The align- 
ments of the transportation elements which create development parcels have been 
selected with the objective of providing service and access to adjacent neighbor- 
hoods with the minimum possible adverse impact upon those neighborhoods. The 
plan has incorporated the suggestions which arose at public presentations of the 
alternate plans for alignments and land use whenever possible. 


"7.4.3 Development Parcels © 


Sos eee ea Development Parcels - Jamaica Plain 


Land development in Jamaica Plain considers vacant land and DPW 
owned structures in the Corridor from the area of the existing pedestrian bridge 
near Walk Hill Street to Jackson Square. Clearance had been partially completed 
in this area at the time work was stopped on I-95. As a result, the pattern of 
cleared land is somewhat disjointed leaving a variety of conditions. Discussion 
of impacts of the eight construction alternatives will, for the sake of clarity, 
be more general in Section 7.4.5., Development Potential which will quantify 


the proposed uses for each land parcel. 


Forest Hills area south and west of station. 


Parcels 1 through 12 (There is no "Fully Depressed" 
alternative in this segment) 


Existing Land Use: The surrounding area is primarily 
residential with some small scale retail and 
manufacturing on major thoroughfares, Major 
nearby uses are the Arnold Arboretum to the 
west and the Forest Hills retail area to the 
northeast. Some of Parcels 1 through 12 are 
presently in use for MBTA purposes, and for 
small scale retail and residential purposes. 


Existing Zoning:) Mal, D2): LS) "Reo, *Ras 


Topography: Flat along Washington Street, rising 
moderately to the east, west, and northwest, 
Stony Brook Conduit runs through this area and 
encloses the former stream which ran approximately 
where Washington Street is today. Existing 
railroad embankments are major topographic 
features. 


Proposed Uses: 
Parcel l: Auto-oriented commercial. 


Parcel 2: Lumberyard and existing houses should 
be returned to private ownership. 


Parcel 3: Existing houses should be returned to 
private ownership. 


Parcel 4: Two family house and open space. 
Parcel 5: Commercial or manufacturing. 
Parcel 6, 7, & 8 


For All Depressed Alternatives: 

These could combine to create a sizable 
commercial opportunity. Otherwise, special 
access provisions could be made to allow 
houses on parcel 7 to remain. In this 

case parcels 6 and 8 would be sold to 
abutters for private use. 


For Embanked Alternatives: Parcel 7 
would not be acquired. Parcel 6 could 
be sold to an abutter for private use. 
Parcel 8 could revert to Davis Monument 
Company if there is still sufficient 
land area after Washington Street re- 
alignment. Otherwise, parcel 8 could 
be used for commercial purposes. 


Parcel 9: Fill should be placed against steep slope 
to stop erosion. Some auto-oriented 
commercial could occur along new 
Washington Street frontage. Balance 
of land not needed for Orange Line and 
Green Line yards should be sold to abut- 
ting homeowners to expand rear yards; 
control existing erosion through fill 
and walls. 


Parcel 10: Existing house at 8 Asticou Road to be 
sold for private residential use. 


Parcel 11: Mixed retail, office and housing. Should 
be designed to smooth the transition from 
station complex to residential neighbor- 
hood. 


Parcel 12: Open Space bikeway, regional pathway. 
Should remain open and public as part 
of open space linkage. It is suggested 
that sone of the State Public Health 
Laboratory land could be used to complete 
the linkage to the Arnold Arboretum. 


Impacts of Transportation Alternatives on Parcels 


Parcel 1 is more easily developed with the 
Depressed alternatives since the rail elevation is below 
the grade of the site. Parcels 2 and 3 will not be mater- 
ially affected by the rail elevation. Easiér pedestrian 
crossing of the corridor would enhance these parcels as 
well as others in the area. 


For the Depressed alternatives Washington 
Street must be raised enough to meet the cross street to 
Hyde Park Avenue. This means that parcels 4, 6, 7, 8 and 
9 must be filled sufficiently to meet the new street grade. 
For the Embankment alternative filling would not be re- 
quired and parcel 7 and part of parcel 4 would not have 
to be taken. 


The Depressed alternatives with its corres- 
ponding rise of Washington Street makes parcels 10, 11 and 
12 more attractive for development because of less severe 
grades and a more attractive outlook to the east. 


Long Range Impact of Transportation Alternatives 
For the Depressed alternatives it would be 


possible to merge parcels 1, 2, 3 and 4 plus air rights 
over the tracks to create a site for a reasonably sized 


medium density market rate housing development which would 
make off-hours use of station parking and would benefit the 
local retail area. The station area and neighborhood in 
general would benefit from the increased 24 hour population 
and from the reduction in unoccupied areas during off-hours. 
A pedestrian passage could link this complex directly into 
the station area without crossing streets. 


For the Depressed alternatives it would be 
possible to merge parcels 6, 7, 8 and 9 plus air rights over 
the Needham Branch tracks and Green Line yards to create 
a site for a market rate housing development, or for, ues 
creational use. Open space to the southwest between the 
Needham tracks and South Street could give this development 
a very pleasant environment. 


If further study shows such developments to be a 
desirable possibility, then it is recommended that the land 
parcels involved be leased for temporary uses until the 
future air rights project becomes feasible. 


Forest Hills Station and area to immediate north and east 
Parcels 13 through 18 


Existing Land Use: Apart from existing transportation 
facilities the area is predominantly in retail 
use and uncontrolled land use for parking. Nearby 
uses are the Arnold Arboretum to the west, the 
Arborway MBTA yards to the northeast and Franklin 
Park and Forest Hills Cemetery farther to the east. 


Existing Zoning: »L-5 


Topography: Essentially flat except for the existing 
grade changes to be accomplished within the pros 
posed new station (see architectural drawings). 
The William J. Casey highway overpass (connecting 
Arborway and Morton Street) is a structure of much 
height and length that it should be regarded asta 
major topographical feature. 


Proposed Uses: (There is no "Fully Depressed" alternative 
in this area) 


Parcel 13: All Depressed alternatives: 
Local neighborhood and auto-oriented 
retail? .cHas (frontageésonsarbusy street 
and faces an established retail area. 


Parcel 14: All alternatives: Convenience and impulse 
retail. Frontage on a pedestrian path 
between buses, parking garage, and 
trains. 


Parcel 15: All Depressed alternatives: 
and open space surrounding station head 
house and forming part of linkage between 
Arboretum and Franklin Park. 


Embanked alternatives: Plaza and open 
space. Part of area below tracks could 


be enclosed for retail use, although this 
is less attractive because of railroad 
and transit bridge overhead. 


Parcel 16: Mixed uses including.retail,.office, hotel, 
housing and commercial parking. With 
embanked alternative and no Orange Line 
extension to Needham, the parking demand 
and impact may be such that this site will 
have to be used for a publicly owned 
parking structure. 


Parcels 17 and 18: 


Open space and possible site for municipal 
uses. City DPW yard could be moved to 
parcel 18 under the viaduct, removing an 
eyesore from the entrance to Franklin Park 
and enhancing the open space linkage to 
the park;from: the Corridor. 


Impacts of Transportation Alternatives on Parcels 


Parcel 13 is not available with the station designs 
for the Embanked alternatives. With the Depressed alterna- 
tives parcel 14 becomes larger and gains frontage on the 
peaze, parcel 15. 


Parcel 15 contains some retail space with the Embank- 
ment alternatives, however the parcel is less attractive 
for open space since it is lower and it must pass under 
the tracks. 


Parcel 16X is relatively unaffected by the transpor- 
tation alternatives unless a combination of circumstances 
forces the later taking of this parcel for parking purposes. 
In this case, most development potential would be lost. 


Parcel 17 and 18 are reduced slightly in area for 
the "no-build Jamaica Plain arterial" alternatives. 


Long Range Impact of Transportation Alternatives 


With the Depressed alternatives it may be 
possible to complete an auto-free pedestrian linkage from 
the Arboretum to Franklin Park and northward along the 
corridor. This is not possible in the Embanked alternatives 
because the increased bulk of that structure will block the 
grade separated pedestrian right-of-way. 


Arborway to Hall Street 
Parcels 19X through 26 


Existing Land Use: These parcels are situated in an area 
whose uses have been predominantly manufacturing and 
transportation-related. Immediately adjacent are 
residential neighborhoods of medium density. Morton 
Street and the William J. Casey highway overpass lie 
to the south. 


Existing Zoning: 


R-8 and M-1l 


Topography: Relatively low and flat with some higher un- 
dulations to the west of the existing rail embankment. 


Proposed Uses: 


Parcel 19X: 


Parcel 20X: 


Parcel 21x: 


Parcel 22: 


Parcel 23: 


This is the present site of the MBTA 
Arborway yards and headquarters office. 
A capital grant application has been 
submitted to substantially upgrade the 
bus storage and maintenance facilities. 


The proposed Forest Hills Station complex 
anticipates a relocated Green Line ter- 
minus and anticipiates relocation of 
storage yards to the southwest parallel- 
ing the Needham Branch right of way. 
These changes should permit a proposed 
wider greenbelt strip along the south 
side ‘of thew.Ssite. «inj addition, lta. 
suggested that the southwest corner of 
the site be made available in the future 
for commercial development. An area of 
approximately 20,000 square feet is sug- 
gested although this might increase 
depending on land availability and 
market condtions. 


No Arterial: Combined with parcels 
21X and 22 to form a parcel with dn_ 
area of approximately 69,000 square 
feet. This could be developed for 
additional oil storage facilities 
(parcels 20X and 21X are presently 
owned by Jenney Oil) or it could be 
developed for commercial use. 


Arterial: Could be combined with surplus 
land from parcel 19X to create a parcel 
of about 40,000 square feet. Proposed 
use is commercial or retail. 


No Arterial: Combined with 20X. 


Arterial: Location is highly visible 

and commercially marketable at bend in 
realigned Washington Street. Retail use 
is proposed if land is not needed for oil 
storage operations. 


No Arterial: Combined with 20x. 


Arterial: This is a very high visibility 
corner. Proposed use is commercial or 
retail. 


No Arterial and Embanked with Arterial: 
Sell to abutters for industrial use. 


Depressed Alternatives, Arterial 
East: Very little land area remains, 
merge into greenbelt system. 
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Parcel 24: Possible relocation site for American 
Legion Hall to be moved from adjacent 
Site, Could also be used for retail or 
commercial. 


Parcel 25: Small parcel remaining after connection 
is made between St. Marks and Anson 
Streets. Proposed use is parking for 
Fordham Court apartments and one house 
lot for a new one to three family house. 


Parcel 26: Housing and open space, 


Impacts of Transportation Alternatives on Parcels 


Depression of the rail facilities will make these 
parcels more developable because of improved environment 
and removal of the embankment slopes. Open space would 
also be more attractive and usable. 


Construction of the arterial street would consume some 
land area, however in the Depressed, Modified and Post-Hearing 
alternatives most of this would come out of parcel 23 which 
has poor access and is not likely to be developed in a way 
which would create large benefits. The arterial would divide 
the large parcel at the Washington Street/Morton Street corner, 


Long Range Impact of Transportation Alternatives 


With the Depressed Alternatives it would eventually 
be possible to build on air rights over the tracks. This 
could take the form of office or housing development at 
Forest Hills and housing between parcels 23 and 26. 


Hall Street to Sumner Hill 

Parcels 27X to 45 

Existing Land Use: Predominantly industrial to the east of 
present rail embankment and predominantly residential to the 
west. 


Existing. Zoning: - R-8, M-1, M-2 


Topography: Fairly flat, rising somewhat towards Sumner Hill 
to the northwest. 


Proposed Uses: 


Parcel 27X: Housing, (Grouped with parcels 29 and 30 
and possibly 26. 


Parcel 28: Embankment with no Arterial: Suitable for 
small open space uses. 


All other alternatives: Very small - 
incorporate into greenbelt system. 


Parcel 29: Housing. 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


Parcel 


30: Sell two houses currently standing or 
could clear for new housing. 

31: “setl to “abutter or sell to owner of 
adjacent lot. 

32%) Housing, Site for a new one Co Chirvee 
family house. 

33: Housing. Site for a new one family 
house. 

34: Housing-related. Sell to abutters for 
expanded backyards. 

350 & wool 
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39: 


40X 


No Arterial: Open space or housing. 
Housing could be low to medium density 
detached or multi-family. 


Arterial: Open space. 


Depressed and Modified Depressed: 
Potential future decked area. Housing 
or open space related to high school. 
With decking installed parcels 35 and 
37 can be aggregated. If arterial is 
NOt buULLt, Parcels 35, 3/7 andeocmcam 
be aggregated. 


Post-Hearing Alternative: Deck is included 
for pedestrian circulation-and-open space 
related to High School. 


Embankment: Not feasible for develop- 
ment of any kind. 


Leftover strip’ adjacent to high school. 
Transfer to high school for open space. 
For Depressed Alternatives, 

no Arterial only: With air rights scone. 
truction, (parcel 37) parcels ‘can be 
aggregated for housing or-for a unified 
public open space. 


Sell to abutters: southern end to high 
school, northern end to cellophane 
factory. 


& 41X: 


Site of new Southwest II Jamaica Plain 
High School. ‘Much ‘of the’site area will 
be athletic fields and open space acces- 
sible to neighborhood. 


No Arterial: Should be offered to City 
for possible safety improvements of 
Call Street/Everett Street corner. 


Arterial: Open space (merged with parcel 
36), and €xpansion of lot area for houses 
on parcels 43X and 44. 


Parcels 43X and 44: 


Embanked, No Arterial: Continue in 
present configurations, 


Depressed Alternatives: 
Continue in present use after revising 
shapes of lots, 


Embanked, Arterial West: Analyze noise 
impact. Treat structures acoustically 
or remove them and attach remaining land 
to parcel 45. 


Parcel 45: Housing or open space. Standing house 
at 22 Everett Street could be sold. 
Balance of site could be housing if 
subsoil conditions permit construction. 
Alternative use is open space, possibly 
with a sitting area for the numerous 
elderly residents of the neighborhood. 


Impacts of Transportation Alternatives on Parcels 


-Full Depressed and Modified Depressed alternatives 
are beneficial to the future high school on parcel 40X in 
that they help mask the visual and noise problem. They 
enhance the utility of parcels 35 through 39. The oppor- 
tunity to add bridges or “‘decking_oVverthe “tracks at a later 
date greatly benefits the future flexibility of the high 
school. This deck is provided in the Post-Hearing Alternative. 


The modified depressed alternatives are an improve- 
ment over present conditions in terms of noise and visual 
impact, however they are not quite as beneficial as fully 
depressed. McBride and Williams streets must be raised, 
creating a 3 to 5% slope in Williams and McBride streets in 
order to get up and over the rail“facility+--Since the 
arterial street must be raised also at these intersections 
its noise impact is potentially more severe on the high 
school though proper design of this new facility would eliminate 
the problem within the building. Streets will boarder the high 
schogl site.on three sides with. slopes toward the rail facility. 
The covering of the rail Yignt=ol-way”in this area in the Post— 
Hearing Alternative improves conditions dramatically. 


The Embanked aiternatives worsen the present condi- 
tions visually but streets would remain as is. If the 
arterial street were to be located on the west side of the 
embankment, its impact on the high school will be reduced, 
but its impact on the open spaces will be greater. The 
extra right-of-way width reduces the area and usable width 
OL parcels S55, -368and 45. 


For the Modified Depressed alternatives, the raised 
cross streets and the related raising of Call Street will 
affect several properties and the neighborhood to a limited 
degree. It will not have the same sense of wide open connec- 
tion with the high school's open space as with the other 
depressed alternatives, but will dramatically improve visual 
access across the tracks with most of the trees and the 
rehabilitated high school structure-almost’ entirely visible 
from the west (see Section 6.7 Adverse Visual Impacts). 
Landscaped slopes will gradually rise’ from existing grade 
to“the’new facility? 


The Post-Hearing alternatives will greatly improve 
visual and pedestrian access over the No-Build transit and 
Fmbanked alternatives. They also permit the provision of 
longer auto-free bikeways and trails than in any other 
alternatives. 


The Arterial alternatives will benefit the high 
school by providing better vehicular access, but will limit 


the view more than in the No-Build street alternative. 
Pedestrian access from Green Street Station will be more 
secure also in the Build-Arterial option. 


Long Range Impacts of Transporation Alternatives on Parcels 


The Depressed Alternatives would permit significant 
aggregation of land parcels between McBride Street and the 
corner of Call Street and Everett Street. Parcel 45 could 
eventually be expanded through air rights development. 


Green Street Station Area 

Parcels 46 through 53 

Existing Land Use: Largely vacant except for "a contractor = 
office and an auto wrecking yard. Former uses were 
commercial and residential. 


Existing, Zoning: §R=8y JUS Ma, 


Topography: Flat east of present embankment, Hilly and slopes 
upward to’ the west of the embankment. 


Proposed Uses: 
Parcel 46: Retail and housing. 
Parcel 47: (alternate 4 only) Retail and housing. 
Parcel 48: Retail incorporated in station design. 
Parcel 49X: Retail or commercial. 


Parcel 50: (Modified or Post-Hearing with Arterial) Could 
be open space or retail with open space. 
Brings open space network to east side 
of tracks and arterial. 


Parcel 51: Transfer to adjacent owner or use as 
open space. 


Parcel 52: Open Space. Expands Johnson Playground. 


Parcel 53: Open Space. Wide enough for some active 
uses with No Arterial and Modified Depressed 
or Fully Depressed Alternatives. 


Impact of Transportation Alternatives on Parcels 


Depressed alternatives permit visual linkage of parcels 
52 and 53 greatly enchancing the sense of openness. Modified 


yee aed and Post-Hearing No Arterial also will have this 
effect. 





The Embankment alternatives reduce the usability and 


attractiveness of parcels 52 and 53 because of the slopes and 
the visual separation. 


The Modified Depressed alternatives require Green Street 
to be raised about 12 feet from existing grade with new ground 
slopes up to it. This, in turn, affects several adjacent prop- 
erties that would be regarded. Slopes require that new develop- 
ment be designed accordingly. This has been reduced to 6 feet in 
the Post-Hearing Profile making a nearly level (2 ft. rise) con- 
nection from the west. 


Long Range Impacts of Transportation Alternatives on Parcels 


The Depressed, No-Arterial alternatives would permit the 
eventual merger of parcels 52 and 53. This would permit expansion 
of usable open space or alternatively would permit air rights 
development, perhaps for housing. 


Minton Street to Boylston Street 
Parcels 54 through 58X 


Existing Land Use: Vacant and open space formerly residential. 


Exuscang Zoning. *¢RrSy7b—S)) bal, yM=1 
Topography: Flat except for embankment slopes 
Proposed Uses: 


Parcel 55: Arterial Alternatives: Oakdale Street is 
rebuilt, creating a lot for a) one to, three 
family house. 


No Arterial: Land merges into parcel 52 
(open space) 


Parcel 54 & 56: 
Open space. 


Parcel 57: Open space except under and Post-Hearing 
Alternatives and Fully Depressed, No Arterial. 
In these cases, there is sufficient land area 
for small retail and residential development. 


Parcel 75X: Could be joined with parcel 57 to complete 
connection to Amory Street. 


Parcel 58X: Has no access. Should be incorporated into 
open space or sold to abutting houses on 
Amory Street. 


An open-space and recreational deck is included in the Post- 
Hearing Alternative between Oakdale Street and Lorene Place. 
This deck significantly improves pedestrian circulation and 
safety across the rail/transit depression particularly for 
access to our Lady of Lourdes School and the Jamaica Plain 
Neighborhood House. 


Impacts of Transportation Alternatives on Parcels 


All the Depressed Alternatives will greatly improve the 
usability and attractiveness of the open spaces. The apparent 
size of the open space will also be much greater. 


The Embankment, Arterial west severely impacts parcel 56 
and reduces its usefulness. 

Modified Depressed, Arterial will create a visual barrier 
between parcels 54 and 56, reducing the sense of openness. 


Long Range Impacts of Transportation Alternatives on Parcels 


The Depressed Alternatives would permit eventual 
decking and substantial expansion of available open space. 
Residential or commercial development might occur over the 
tracks near Boylston Street. 


Boylston Station Area 


Parcels 59 through 64 


Existing Land Use: Vacant and open space. Formerly retail, 
residential and industrial. 


Existing -Zoning x6dbsl_,5.M-lyeoMse. 
Topography: Relatively flat, rising gently to the west and east. 
Proposed Uses: 
Parcel 59: Retail incorporated in station design. 
Parcel 60X: Retail and housing. 


Parcel 61: Retail. Difficulty of developing this small 
parcel suggests that it be combined with 
adjacent parcels to achieve a more substan- 
tial new development, possibly encompassing 
the entire block. 


Parcel 62X: Housing, institutional or commercial. All 
three uses are adjacent, permitting this 
range of choices. 


Parcel 63: No Arterial: Open Space, 


Arterial: Lamartine Street is closed in this 
area permitting merger with parcel 62X and con- 
sequent expansion of its housing, institutional 
or commercial development. An open space strip 
should be maintained to accomodate the open 
Space linkage system. 
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Parcel 64: Fully Depressed Alternative: Will remain 
visible and should be maintained as open 
space. Stony Brook Conduit prevents cons- 
tructiron. 


Modified and Post-Hearing Alternatives: The 
raising Of Boylston Steet will require the grading 
of the parcel and will make it suitable for 
passive landscape use. 


Embanked Alternatives: Could be sold (opmen Hae. 
adjacent industries for minor expansion, 
outdoor storage or parking. 


Impacts of Transportation Alternatives on Parcels 


All the Depressed Alternatives will enchance the apparent size 
and usability of open spaces. Reduced environmental impacts would 
increase the development potential of parcels 60X, 61X and 62x. 


The Arterial Street, Embanked Alternative will enhance the 
retail potential of parcels 60X and 61x. 


The Depressed and Modified Depressed Arterial East will 
permit interruption of Lamartine Street traffic, thereby improving 
parcels 62X and 63. This would improve their usability for resi- 
dential or institutional purposes. 


The Modified and Post-Hearing Alternatives require the 
raising of Boylston and Atherton Streets. This will affect several 
properties in the area and requires accommodation in new develop- 
ment. 


Long Range Impacts of Transportation Alternatives on Parcels 

All the Depressed Alternatives would permit future decking 
or air rights development over the tracks to the north of Boylston 
Street Station. This would permit expansion of parcel 63 for open 
space or development potential. If the arterial is not built, 
parcels 63 and 64 and the future air rights area could combine to 
make a development parcel of substantial size. 
Atherton Street to Jackson Square 


Parcels 65 through 75x 


Existing Land Use: Vacant, parking and auto dismantling yard, 


Formerly manufacturing and residential. Surrounding 
uses are largely residential with some retail and 
manufacturing. 


PXisStind 2400109 ota pom 


Topography: . Fairly, flat, rising.gently to che Gast and west 
of the embankment. 


Proposed Uses: 
Parcels 65, 66. & 67': 
Depressed and Post-Hearing: Housing or commercia 
Modified Depressed and Embanked: Commercial 
Parcel 68: No Arterial: Open space or housing related. 


Arterial: Too small to develop. Merge into 
greenbelt. 


Parcel 69: Open space, commercial or manufacturing, 
Should merge with parcel 71 if development 
out, OCC. 


Parcel 70X: Could be independently developed for com- 
mercial or manufacturing if arterial is not 
built, though the limited access will be a 
problem. Type of use should be coordinated 
with parcel 71 development. If an arterial 
is built, parcel 70X will be acquired and 
remainder merged into parcel 71. 


Parcels 71aik&eerc: 
Mixed use retail and commercial. 


Parcels 73X & 74X: 


Retail, housing, manufacturing, Uses should 
coordinate with type of development on 
Parcels 65, 66 and 67. Modified Depressed 
alternatives require taking and filling of 
parcel 74. 


Parcel 75X: Manufacturing, public facilities, open 
space. This is the largest developable parcel 
in this part of the Corridor. Improved transit 
service will greatly enhance its development 
potential. 


Impacts of Transportation Alternatives on Parcels 


The fully Depressed and Post-Hearing alternatives permit 
housing development on parcels 65 through 67, whereas the Modified 
Depressed Embankment alternatives limit development to commercial. 


Arterial street construction reduces the usable areas of 
parcels 68, 69 and 71, however it requires the taking of parcel 70 
thereby restoring some of the lost area. Arterial street construc 


tion also involves a partial closing of Amory Street, thereby per- 
mMitting parcel 72 to be joined with parcel 7/1. 


Long Range Impacts of Transportation Alternatives on Parcels 


All Depressed rail facilities could eventually be decked 


over, thereby permitting parcels 65 through 74X to work together 
as a major development complex. 








7.4.3.2 Development Parcels - Roxbury 


Land development in Roxbury considers vacant land in the Corridor 
from the Carter Playground south to Jackson Square at Centre Street. This 
is the area that was subjected to the greatest amount of clearance for the 
Southwest Expressway and consequently contains a large amount of presently 
vacant land. It offers the greatest opportunity for new development. 


There are Cight basic transportation alternatives being considered 
for this portion of the Corridor (see Fig. IV-19): 


FH-1 Transit/rail in depression - no-buiid street 

FH-2 Transit/rail in depression - build street 

FH-3 Transit/rail on modified embankment - no-build street 
FH-4 Transit/rail on modified embankment - build street 


FH-5 Transit/rail in modified depression; build street to 
Jackson Square; build street south of Jackson Square. 


FH-6 Transit/rail in modified depression; build street to 
Jackson Square; no-build street south of Jackson Square. 


PHP-1 Transit/rail in Post-Hearing profile: build street to 
Jackson Square; no-build street south of Jackson Square. 


PHP-2 Transit/rail in Post-Hearing profile; build street to 
Jackson Square; build street south of Jackson Square. 


The discussion of impacts of these alternatives will, for the sake 
of clarity, be more general than Section 7.4.5, "Development Potential" 
which will quantify the proposed uses for each land parcel. 


Carter Playground to Ruggles Street 
Parcel siel6, 17). and uls 


BxistangeLand.Use > hese -pascels lave “situatediinvan area 
which had predominantly manufacturing uses until the buildings 
were demolished for road construction. To the east is Roxse 
Housing, Lower Roxbury Community Corporation Housing, Whittier 
Street Housing, and Francis deSales School and Church. To the 
west is Northeastern University, and Mission Hill Housing. 


Existing Zoning: M-2 and H-2 (Northeastern). 


Topography: “tairly flat, some: filled wand: 


Proposed Uses: 


Parcel 16: open space, community facility 

Parcel 17: uses ancillary means to transit/rail station 

Parcel 18 and 18b: major development location situated at 
the station for the Relocated Orange Line and 
the commuter rail line, and the juncture of a 
proposed cross town transit line and the inter- 
section of two proposed arterial streets. These 
parcels are seen as having multiple use. They 
would contain a mixture of the following uses: 
Publicotaci lity, housing, office, retail, hotel, 
and/or institutional. 


Impacts of Transportation Alternatives on 
Parcels 16, 17, and 18 


This location will have excellent, transportation access 
and is adjacent to a large aggregation of new.and existing multi- 
family housing and to Northeastern University. It is also the 
Corridor location which experienced the maximum amount of clearance 
for the Southwest Expressway. For these reasons, major development 
has naturally been proposed here (parcel, 18). 


Under the "build street" alternatives a single large parcel 
is possible with the option to create air-rights development con- 
necting to Northeastern University. However, the parcel is substan- 
tially reduced in buildability under the embanked alternatives: if 
the necessary bus loop is constructed under the rails and platforms, 
any development must be held back from the rails because of the 
noise generated and the difficulty of constructing air-rights over 
the already elevated platforms. Moreover, if the bus loop were not 
built under the tracks, the loop will. consume about one-half of the 
available parcel. In the fully depressed alternatives, a simple 
air-rights crossing is allowed: in the Post-Hearing depressed alterna~ 
tives the air-rights crossing occurs, at less than one normal story 
height above grade when approached from the west and is at grade on 
the east. This small grade change can easily be accommodated in 
the new development. 


Under the "no-build street": alternatives parcel 18 is di-= 
vided longitudinally by existing Columbus Avenue into parcels 18 
and 18b. Parcel 18 becomes significantly less developable due to 
the reduction in area, and the conditions stated above concerning 
the embanked or depressed alternatives also apply. Parcel) Tgbere- 
mains developable for retail use. or housing; however, the critically 
important direct access to the transit/rail station is lost zn this 
alternative. Both parcels are adversely affected by the loss.of the 
land area that would be gained through the abandonment of the 
Columbus Avenue right-of-way. 


Parcel 16 disappears under the “no-build street" alter- 
natives. 


Ruggles Street to Roxbury Crossing 





Parcels 19 through 25 


Existing Land Use: These parcels are situated in an area 
which had predominantly manufacturing uses until the build- 
ings were demolished for previously proposed highway con- 
struction. To the east is the proposed Campus High School, 
and to the west, Mission Hill Extension Housing, and a 
strip of manufacturing establishments. 


Existing Zoning: M-2 and H-1 (Mission Hill Extension). 
Topography: ‘Fairly flat, some filled ‘land. 


Proposed Uses 

Parcel 19: Addition of open space for Mission Hill Exten- 
sion, regional trail and bikeway. 

Parcel 20: Provision of open space for Mission Hill Exten- 
sion, community facility, retail, housing. 

Parcels 21 and 23: Open space, regional trail and bikeway. 

Parcel 2:2:' Provision of’ various facilities for the Campus 


High School and the Occupational Resource 
Centers 





Parcel 25: Expansion of existing adjacent manufacturing 
uses or housing in the event that manufacturing 
does not continue to be a viable use in this 
area. 


Impacts of Transportation Alternatives on 
PAarCe Ss sco CuLougi so 


Under the transit/rail depressed alternatives open space is 
proposed to be provided on parcels 19 and 20 for Mission Hill Exten- 
Sion in conjunction with a proposed open-space deck over the transit/ 
cai. facility. Additionally, retail and/or housing, or a community 
facility is proposed for the northern (Ruggles Street) portion of 
parcel 20. The fully depressed alternatives allow a simple air- 
rights deck at grade; the modified depressed alternatives allow an 
air-rights deck approximately 8 feet high which can be approached 
by regrading at Mission Hill Extension and is approximately at grade 
on the arterial street or east side. If the embanked alternatives 
are constructed, the provision of additional open space for this 
dense housing becomes impossible and the existing housing will be 
subject to increased noise and the adverse visual impact of the 
embankment and would probably not pass the current noise guidelines 
for federally assisted housing. Parcel 25 and adjacent vacant land 
are being proposed for housing as a future use if manufacturing 
ceases to be a viable use in that location. Under the embanked 
alternatives this proposed housing would be subject to noise and the 
adverse visual impact of the embankment. Future development poten- 
tial of parcels contiguous to the»transit/rail right-of-way in the 
form of "air-rights" construction over the rails would be severely 
limited under the embanked alternative. The life of many structures 
to the west of the alignment is judged to be significantly less than 
that of the proposed transportation facility. When these areas be- 
come ready for redevelopment in the future,» the potential of the 
land parcels will be greatly diminished due to the presence of an 
embankment. This comment. applies particularly to parcels 21 and 
25. The Fully Depressed and Post-Hearing alternatives allow simple 
air- rights structures at grade: the Modified Depressed alternatives 
allow air-rights structures one story above grade on the west and would 
be approximately at grade on the arterial street or east side. Parcel 
25 would ‘require’ filling, grading’ and retaining walls to allow a 
structure approximately at grade; these adjustments could easily be 
made in any new development after construction of the modified 
depression. 


The "no-build street" alternatives in this portion of the 
Corridor, which would leave Columbus Avenue and Tremont Street in 
their present alignments leaves a long narrow parcel (parcel 22) 
between the rights-of-way. This parcel is too narrow in the most 
part for successful development for other than open space. The land 
gained by the relocation of Columbus Avenue is’ proposed to be added 
to the Campus High School and Occupational Resource Center site for 
construction of school facilities. The "no-build street" alter- 
native makes impossible the enlargement of the High School site on 
a unified site and also loses the area for development that would 
result from the abandonment of the Tremont Street right-of-way. 


Roxbury Crossing to Heath Street 


Parcels 24 through 32a 


Existing Land Use: These parcels are situated in an area 
which had predominantly manufacturing uses until the 
buildings were demolished for road construction. To the 
east, on much higher land than the Corridor, is the resi- 
dential neighborhood of Highland Park (Fort Hill) Seo 
the west of the existing railroad embankment is a manu- 
facturing strip along Terrace Street, above which is 
situated the residential neighborhood of Parker Hi Ie 








me 


Existing zoning: M-2, some H-1 (vacant land)... 


Topography: The Corridor lies in a valley between Fort 
Hill and Parker Hill. The difference in grade from Corri= 
dor level to the crown of both hills is approximately 

130 feet. The change in grade on the west (or Parker Hill) 
side is abrupt. A 60-foot rise occurs in between Terrace 
Street and Parker Street; however, this change occurs out- 
side the Corridor. The change in grade on the east (or 
Fort Hill) side is more gradual than on the west side. 5 
A 60-foot rise occurs between Columbus Avenue and Centre 
Street, with much of the change occurring within the 
Corridor width. 


ey 


Proposed Uses: 
Fast Side: Parcels 24, 26, 28, 30.and 32: 
Institutional use - the Roxbury Community 
College is presently undergoing site planning; 
regional trail and bikeway. 
West Site: Parcels 27 and 29: 
open space 
Parcels 27a and 27b: : 
Adjacent to existing manufacturing \ 
Parcels, 25)jand 31% , 
Expansion of existing manufacturing use or 
housing in the event that manufacturing does not 
continue to be a viable use in this area. ; 
4 
Z 






Impacts of Transportation Alternatives 
Parcels 24 through B2 


The effect of constructing the embanked alternatives will 
be to consign the land to the west of the transit/rail alignment 
to remain deficient in several development aspects for the life of 
the project. The parcels between the tracks and Terrace Street are 
very narrow (as average depth of approximately 75 feet); and con- 
tain old buildings which are presently used for light manufacturing 
and private housing. The steep cliff between Parker Street and 
Terrace Street forms a barrier to enlargement of land area to the 
west. The vacancy rate in these structures has increased over the 
years and there is a question of the viability of manufacturing as 
a use in this area. Efforts are being made to encourage manufac 
turing firms to locate in these structures. However, even if manu- 
facturing continues to be viable in this location, the existing 
buildings have a life which is substantially less than that of the 
proposed transportation facility. When this area is ready for re- 
development at some future time, the development potential of these 
parcels will remain diminished due to the deficiencies present 
today: parcels have insufficient depth and usable area, and are 
blocked visually and physically by the presence of the embankment. 


The depressed alternatives will allow future air-rights construc- 
tion to improve the buildability of this land and will allow 
creation of dimensionally sufficient development parcels which would 
be impossible given the embanked alternatives. The fully depressed 
and Post-Hearing alternatives would allow simple air-rights struc- 
tures at grade; the modified depressed alternatives allow an approx- 
imately at grade condition between Tremont Street and Cedar Street 
extension (parcel 27a); however, south of Cedar Street any air- 
rights structure would be one story above grade on the west (parcels 
276 and 31). On the east it would be at grade. This would be 
reached through new development at grade adjacent to the air-rights 
portion: 


Site planning for the Roxbury Community College contem- 
plates using air-rights over the depressed transit/rail for future 
expansion. This future development could be accessible by means 
of pedestrian connections over Columbus Avenue. 


The "no-build street" alternatives would decrease the land 
available on the east side for the proposed Roxbury Community 
College by one-half acre. Additionally, the parcels between the 
transit/rail alignment and existing Columbus Avenue are seen as 
being marginally developable due to their depth and the fact of 
being sandwiched between Columbus Avenue and the track alignment. 


Jackson Square 
Parcels 933 through’)35 


Existing Land Use: These parcels are situated in a former 
manufacturing area. To the west is the Bromley-Heath 
Housing. To the east are some existing manufacturing 
uses, the Boston Public Works Department Roxbury Yard, and 
Connolly Playground which serves the adjacent residential 
area. 


Existing Zoning: M-1 and B-l 


Topography: The Corridor land remains lower than adjacent 
land; however, the difference in grades is much less than 
in the previous section. Maximum change in grade is 
approximately 20 feet in 800 feet. The grade change on 
the east is gradual; the change on the west is abrupt in 
the vicinity of Lamartine Street where approximately one- 
half of the rise occurs. 


Proposed Uses: 

Parcel 33: Extension of the Bromley-Heath Playground combined with 
the proposed open space deck covering the rail de- 
pression; regional trail and bikeway. 

Parcel 35: Additional open space, bikeway, and/or a community 
facility, and retail. 

Parcel 34: And related land is proposed for a major residential/ 
retail development. The excellent accessibility of 
Jackson Square by transit and automobile, combined with 
the surrounding residential area, should make this a 
prime site. 


Impacts of Transportation Alternatives on Parcels 





The embanked alternatives at Jackson Square will not pers 
mit an open space deck to be constructed over the transit/rail to 
provide additional open space for this dense project and the existing 
housing will be subject to increased noise and the adverse visual 
impact of the embankment. The existing housing would not meet 
current noise guidelines for federally assisted housing. AtS 


depressed alternatives allow the construction of an open space deck 
in similar configurations and elevations. 





The "no-build street" alternative in both street segments 
2 and 3, and the "no-build street’ alternative for segment 3 which 
aligns "build" segment 2 into existing Columbus Avenue, both 
aiminish the land area available for parcel’ 34 which is proposed 
As’a@ prime’ site for retail and/or housing uses. The above alter- 
natives also separate the land in parcel 35 which is presently the 
island in the middle of a rotary street system from the land 


available in parcel 34 and the underutilized land abutting parcel 3% 


The "build street" segment 3 alternatives which meets 
Centre Street at a right angle provide the most buildable area for 
parcel 34. 


7.4.3.3 Development Parcels = South’ End 


Land development in the South End considers land in the Corridor 
from the South Cove tunnel portal near Arlington Street to Carter Play- 
ground near Northampton Street. No land is cleared at present for the 
transportation improvements, and one of the two Alternatives (SC-1) pro- 
poses Clearance of parcels in seven locations, none of which contains a 
significantly large land area. This analysis will discuss development 
opportunities at Massachusetts Avenue Station, and at Back Bay Station as 
well as at the seven locations where takings occur under Alternative 
sc-l. The remainder of the Corridor lying within the South End will not 
be further discussed herein, for the following reasons: a) the MBTA or the 
MDPW do not own any land near the right-of-way which is proposed for non- 
transportation redevelopment, and b) any vacant land or’ vacant building 
adjacent to the right-of-way are subject to disposition by the Bogton 
Redevelopment Authority under its Urban Renewal Plans. 


Massachusetts Avenue Station 


Existing Land Use: Residential, predominantly in four- 
story row-houses; ground floor commercial on Massachusetts 
Avenue; the Boston Arena and Northeastern University one 
block to the west; Symphony Hall and Horticultural Hall 
two blocks to the north. The block northwest of the 
station entrance is cleared vacant Iand. 


Parcels 1°’ ‘and 2:\~ Residential (vacant). 


Existing Zoning: B-2 (Massachusetts Avenue), H-1 (to them 
Gast), M-l (to the west around Carter Playground) and H-3 ~ 
Northeastern. 


Topography: Flat, tilled land, tracks 1n cur, Massachu- 
setts Avenue grades up to bridge over tracks, 


Proposed Uses: Minor retail space within Station; aime 
rights over tracks on one or both sides of Massachusetts 
Avenue combined with new development on adjacent vacant 
parcels. Retail, office, and residential. 


= 





Parcels 1 and 2: Retail, office, residential, open space. 


Back Bay Station 


Existing Land Use: Adjacent to Hancock Garage (2,000 cars), 
4 story garage, and 8 story office building to the south. 
The Massachusetts Turnpike interchange is to the west 
across Dartmouth Street. Nearby uses are major office 
buildings to the north, such as John Hancock and Prudential, 
and residential structures of a smaller scale in the South 
End: £0 +the.soutn. 


Existing Z0ning:, B-8 and,B-10, H-2 


topography <hiFlatehalledeseland, tracks einvcut, Dartmouth 
and Clarendon Streets grade up to bridge over tracks. 


Proposed Uses: Retail space within station, office space 
in air-rights structure above station. 


Impacts of Transportation Alternatives 


Alternatives SC-1l and SC-2 are similar in their effects 
on development at Back Bay Station; however, the Tunnel Alternative 
(SC-2) to accommodate MBTA tracks would require different footing 
locations and design of supports for air-rights structures than 
the alternative having no tunnel (SC-1). 


Clarendon Street to Berkeley Street 


Parcels “3 through 7 


Existing Land Use: 
Parcel 3: Residential/Ground Floor Commercial 


Parcels 4and 5: Residential 
Parcels 6 and 7: Commercial 


Existing Zoning: B-4 


Topography: Flat filled land, tracks and Massachusetts 
THYrnpDIKke eli cue. 


Proposed Uses: 

Parcel 3: Residential retail, and/or open space. 
Parcels 4 and 5: Open space and/or use by abuttors. 
Parcel 6: Residential commercial, and/or open space 
Parcel 7: Use by abuttor. 


Impacts os Transportation Alternatives 


onuParcelsicletow/ 


Alternative SC-1: Parcels 1 and 7 are created by de- 


molition of existing structures. 
Alternative SC-2: Parcels 1 through 2 are created by 


demolition of existing structures. 


Tl aca eraLrceL Descriptions 


Figures VII-2 through VII-20 contain tabulations of areas and land uses 
for the development parcels indicated in the accompanying maps. 


The areas are approximate and were measured from the maps; and therefore 
do not have surveyor's accuracy. The acreages shown for the parcels correspond 
to land that is inside the Corridor. Areas shown for "expansion" or "related 
parcel" (indicated by a suffixed "x") are for land that is outside the Cormsder 
and, unless so specified, are privately owned (this land is shown within dotted 


lines on the maps). 


The total area for development parcels consisting of land within the 
Corridor is approximately 85 acres. About 55 acres outside the Corridor are 
being considered for development, together with about 4.5 acres of proposed deck 
over the Orange Line and railroad right-of-way in the depressed alternatives. 


7.4.5 Development Potential 


Section 7.4.3 describes physical characteristics of the Corridor develop- 
ment parcels including existing land use, existing zoning, and topography, and 
then describes the uses which are being proposed for the parcels, under the 
various alternatives. Other physical properties such as accessibility to 
vehicles and pedestrians, and size and shape of the parcel were also considered 
in the determination of land uses. These land uses were determined not only 
from consideration of the physical characteristics outlined above, but, in 
addition, compatibility of the uses with adjacent neighborhoods was confirmed 
through public review. 


Section 7.4.4 then lists each parcel and its proposed land use as well 
as miscellaneous comments. 


Section 7.4.5 quantifies the development potential of the uses assigned 
to parcels in the Corridor. Uses are described in terms of areas of manufactur- 
ing space and ground floor retail space, dwelling units, or acres of open space, 
etc. Parking has been considered, based on the requirements of the zoning code 
Oractne, City or, Boston. 


The figures develped in this section are a first cut at quantifying de- 
velopment in the Corridor on a parcel-by-parcel basis. The figures are based 
on estimates of the market viability of each use and, as such, are clearly sub- 
ject to more detailed analysis. 


Additional reports in the Corridor can utilize the land use information 
established in Section 7.4 and then further analyze each parcel for development 
potential in the context of marketability and financial feasibility. Such 
analysis would consider market information, land price and other cost data, 
and financing analysis to establish feasibility of the parcels for various 
development programs. 


7.4.5.1 Development Potential -— Jamaica Plain 


A summary of development potential for Jamaica Plain is shown in 
Fig. VII-21. Parcel by parcel details are tabulated in Appendix L. 


Housing development potential is similar for all alternatives. 
The major variable is the change in environmental quality caused by the 
choice of transit and street alternatives. This will directly affect 
the likelihood, pace and quality of residential construction. 


Hotel/motel, office, manufacturing, and institutional uses are 
not directly affected by the choice of alternatives. 
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Retail and service retail uses are similar for the Depressed and 
Modified Depressed alternatives with the arterial street reducing retail 
physical potential at Jackson Square by about 10,000 square feet. The 
Embanked alternatives reduce retail potential by about 40,000 square feet, 
principally through reductions within the Forest Hills station complex. 


Auto-oriented commercial is something of a catchall category 
encompassing a wide variety of small enterprises which require vehicular 
access and visibility. It does not depend on walk-in and local neigh- 
borhood patronage as does the retail category, and it is not character- 
ized by intensive fabrication and assembly processes as is the manufac- 
turing category. Representative auto-oriented commercial uses might be: 
Drive-in bank branch, dry cleaner, lumberyard, auto parts store, restaurant, 
new car dealership, appliance repair shop, diner, green house and garden 
Supply center, etc. In many cases, certain uses are not environmentally 
or visually compatible with the surroundings; however, this is best 
judged on a case-by-case basis, and can be controlled by proper restric- 
tions of sale of open land. 


In analyzing much of the land in Jamaica Plain,’ it becomes apparent 
that the most reasonable new development would be as some form of auto- 
oriented commercial. A more precise identification of future use must 
await later stages of the project. 


The arterial alternatives show about a 25% reduction in the amount 
of land available for auto-oriented commercial development, but an in- 
crease in auto exposure creating a higher market. If each establishment 
needs about 20,000 square feet, this represénts about 23 establishments 
under arterial alternatives compared with 30 establishments under alter- 
natives with no arterial. 


The open space category shows a fairly uniform total area for 
all alternatives. A major greenbelt is included in all alternatives. 
For the arterial alternatives a portion of the greenbelt is a strip 
running between the curb and an arbitrary line a minimum of some fifteen 
feet from the curb. In certain zones where there is a nearby boundary 
or barrier, additional land is included as greenbelt since the land in- 
volved is not worth discussing as a separate parcel. "Greenbelt" land 
would accommodate sidewalks, bikepaths, a regional trail, grass, plantings, 
occasional benches add street furniture, etc. It is not intended for 
open space activities such as playgrounds, picnic areas, etc. because 
of its narrow dimension and proximity to street traffic though it serves 
to connect such activities in a continuous network. Alternative 2 has 
32.8% of its open space in the greenbelt category and Depressed and 
Modified Depressed with Arterial have about 33% of their open space 
in the greenbelt category, while Embanked with Arterial has about 41% 
of its open space in the greenbelt system, since the embankment elim- 
inates other uses. The No Arterial alternatives also have some small 
greenbelt areas; however, these would have to be augmented by portions 
of their active open spaces to accommodate the bikepaths, sidewalks, 
trails, etc. otherwise accommodated within the greenbelt. 


The embanked alternatives FH-3 and FH-4, while showing comparable 
open space areas, will have significantly reduced utility of that 
open space because of the embankment slopes. 


The Modified Depressed alternatives have very large stretches 
of auto-free pedestrian and bike way trails since these can pass under 
cross streets alongside the rail facility. 


Community facilities have not been allocated separate land areas. 
It is assumed that they occur within designated open spaces or within 
structires built for other uses. 


Land sold to abutters is generally narrow and/or inaccessible. The 
abutters are generally residential or industrial in nature. It is as- 
sumed that they will make use of the land; however, no significant new | 
development is likely to result. There are no major differences between ~ 
alternatives except to say that Depressed and Modified Depressed with | 
Arterial takes a substantial portion of such land and uses it for the | 
arterial street, avoiding reductions in other land categories. 





Generally speaking, the major rail and street alternatives have 
some small impact on the total aggregate physical development potential 
in Jamaica Plain. Rail and street alternatives will have significant 
differences in the way they affect individual parcels and local neigh- 
borhood conditions. They will also have a major role in determining 
how rapidly development can be achieved and what quality of development 
can occur, particularly in proximity to the transportation facies 
All Depressed alternatives will be conducive to earlier and higher 
quality development of all sorts. The Arterial Street alternatives 
FH-2 and FH-4 and PHP-2 will improve the market for retail and commercial © 
uses as well as for initial sales and rentals of housing, but may have | 
negative consequences for housing on a longer-term basis unless that 
housing is carefully sited and designed. 


7.4.5.2 Development Potential - Roxbury 


A summary of development potential for Roxbury is shown in Fig. 
VII-22. Parcel by parcel details are tabulated in Appendix L. The 
discussion of use quantities by Alternative in Section 7.4.5 shows 
very evident changes in land use in the Roxbury section when comparing 
the "build street" options (FH-2, FH-4, FH-5, FH-6, and PHP-1l & 2) to 
the "no-build street" in Roxbury options (FH-I and FH-3). 


a) When parcel 18 remains split by Columbus Avenue, assumptions have 
been made that the hotel remains adjacent to the transit/rail station 
and that retail is a stronger use than the office space on parcel 
18b. For these reasons and the difficulty of sharing parking onea 
split site, the office space shown in the “build street™ ope omcms 
not shown inthe “no build’ street ope zorse 


b) Approximately 250,000 S.F. (5.75 acres) of institutional space is 
not readily available for use in the "no-build street" (FH-1 and FH-3)§ 
that is available in FH-2 and FH-4. Most of this land appears in the 
"build street" alternatives as expansion for the Campus High School 
complex (297,000 S.F.). In the no-build street alternatives only 
70,000 S.F. of the above total is available; therefore, 227,000 S.F. 
(5.2 acres) is lost to Campus High School under the "no-build street" 
alternatives. Roxbury Community College has a land area of 452,000 
S.F. in the Corridor under the "build street" alternatives (FH-2 and 
FH-4), and 432,000 under the "no-build street" alternatives. This 
is only a difference of 20,000 S.F. or approximately 1/2 acre; howevem 
the parcel configuration in the "build street" situation is far more | 
regular with all parcels having similar depths. 


In the Modifed and Post-Hearing Alternatives Campus High School 
has an expansion area of 267,000 S.F. which is .30);000°S-F. 30) 7aeres 
less than in the Fully Depressed alternatives. The Roxbury Community 
College has combined Corridor parcels totaling 383,500 S.F. as shown 
in the drawings of the Modified and Post-Hearing Alternatives as 
opposed to 452,000 in the Fully Depressed schemes; this is a differ- 
ence of 68,500 S.F. or slightly over 1-1/2 acres. This difference 
is due to an improvement in railroad alignment rather than because of 
any change inherent in alternatives. It would occur if such an im- 


provement were introduced in the Fully Depressed alternative, the 
meverse is also. true. 





c) The land area that has been lost to these institutional uses is 
mainly found in long narrow parcels (parcels 22 and 27) in the "no- 
build street" alternatives. These parcels have been designated for 
auto-oriented commercial uses (e.g., dry cleaner, auto parts store, 
fast food, green house and garden supply, drive-in bank, other drive- 
in uses, etc.). The lost land area in the Modified Depressed Altern- 
atives is due to the straightening of the track alignment. 


d) The parcel 18 area is most affected by the "no-build street" alterna- 
tive: parcel 18 is split, allowing less flexibility for mixed de- 
velopment because the possibility of shared parking and direct access 
to the transit/rail station are eliminated. Parcel 16 is eliminated 
because Tremont Street remains. Parcel 16 is an open space buffer 
for the Whittier Street Housing and its size is approximately 30,000 
OVE. 


The differences in development potential between the depressed 
and the embanked transit/rail alternatives cannot be determined merely 
from the summary of area quantities by alternative in Section 7.4.5. 
Evaluation of individual parcels in each alternative must consider 
the various factors that affect marketability. Equally as critical are 
the adverse environmental and physical conditions associated with the 
embanked alternatives. 


a) The hotel/motel, retail and office use categories are numerically 
constant with reference to depressed or embanked. The critical 
difference between these alternatives will be most pronounced in the 
marketability of the various sites. It is obvious that a hotel or 
office building will be far less marketable when erected adjacent 
to an elevated and noisier facility than when next to the same trans- 
portation elements when they are less obtrusive. These comments 
also apply to retail locations, although the impacts are not as severe 
as for office and hotel use. It must be noted that this problem still 
exists even with the addition of noise walls on the embankment, since 
decking and air-rights are virtually impossible in the embanked 
alternatives. 


b) Housing is shown as an alternate use on parcels 18, 18b, 20, and 25. 
Housing could not be a use on parcels 18, 20, and 25 under the 
embanked alternatives, because of the presence of the elevated facility 
and its associated noise. The total assumed for the three parcels 
is 500 to 600 residential units. 


c) Open space is shown as an adjunct to decks over the depressed transit/ 
rail adjacent to the housing at Mission Hill and Bromley Heath. 
The open space on these decks is not possible or available under the 
embanked alternatives. 


Manufacturing appears as a numerical constant in all alternatives 
(parcels 25 and 31). These parcels abut existing light manufacturing 
areas. The Terrace Street manufacturing strip (lying between parcels 
25 and 31) is presently experiencing a rapid increase in vacancies 
and fire damage. The uses and future use of this area must be con- 
sidered in all alternatives, although the land is outside any govern- 
ment ownership. Manufacturing is shown as an alternate use on parcel 
27 in the "no-build street" alternatives. 


d) Manufacturing and retail have slightly larger development potential 
in the Modified Depressed schemes than in other alternatives. This 
is mainly due to larger parcels to the west of the track alignment 
both because of the takings required at cross streets and the straight- 
ening of the track alignment. For these same reasons, somewhat 
less land is available on the east side of the alignment resulting 
in a small reduction of open space of approximately one acre. 


e) The relatively small amounts of retail space that would be available 
in stations at Roxbury Crossing and Jackson Square has not been ex- 
pressed in the tabulations. The large Joint Development possibility 
at Ruggles/Northeastern station appears in the tabulation for parcel 
13% 


7.4.5.3 Development Potential - South End 


A summary of development potential for the South End is shown 
in Fig. VII-23. Parcel by parcel details are tabulated in Appendix L. 
Alternatives SC-1 and SC-2 each contain the largest parcel resulting 
from acquisition near Back Bay Station which is parcel 3. Parcel 3 has 
the possibility of being developed with the adjacent parking area, 
whereas parcels 4,5,6, and 7 (occurring in alternative SC-1l) are small 
and suited to modest development that should be carefully coordinated 
and designed for compatibility with residences in the historic district. 


Joint Development that could occur at Massachusetts Avenue Station 
and especially at Back Bay station has far more potential than the other 
relatively small parcels in the South End. 


iol eelexibi lity ‘for Future Transit Services 


The extension of the relocated Orange Line to Forest Hills represents a 
step which permits many future alternatives for transit service. Design of the 
facility in all alternatives would allow for the immediate extension of new ser 
vice on the Needham Branch. An environmental Impact Analysis for that facility 
is underway to determine its mode - whether rapid transit or upgraded commuter 
rail. A further extension of rapid transit toward Canton is also possible with 
the designs under consideration. The Canton extension is much moe tentative, 
however, and is therefore presently included in the Forest Hills-Downtown 
improvements as a commuter rail facility. p 


The removal of the Washington Street El is anticipated as part of this 
project. The decision for the long-range service in the alignment of the prese 
elevated structure is intended to be the subject of far-reaching review by othe! 
studies. The alternatives being studied for that service would not include the 
Orange Line, and is directed toward either light rail service or bus replacemen 
incorporating transit lanes where possible. 


The proposed. circumferential transit service would cross the alignment of 
the relocated Orange Line at Ruggles Street. At the present time, the mode of 
service for the circumferential line is undetermined. If bus, it would serve 
the new Ruggles Street Station along with other surface bus lines or in an 
exclusive right-of-way tunnel. If a rail option is chosen, it is probable thas 
the new line would be in a tunnel under the relocated Orange Line, with connec 
tions for patrons by stairs and escalators into the Ruggles Street Station. Th 
station design at Ruggles Street allows for these options. 





7.6 Regional Path and Open Space System 


The Relocated Orange Line, along with joint land development, provides 
an opportunity for simultaneous development of transportation facilities and 
adjacent vacant lands to result in major long term benefits to the region. 


There has been concern throughout this analysis for the preservation and 
enhancement of public open spaces and other natural and man made resources which 
would be affected by transportation improvements in the Southwest Corridor. The 
short term impacts on such resources (in terms of land takings and other direct 
impacts) and the means by which future transportation and land development in 
the Corridor can lead to an increase in the quality of the environment in each 
neighborhood are important aspects of this project. 


A fundamental element in the Southwest Corridor transit/rail and street 
project is the creation of a linear park path and open space system. The con- 
figuration of such a "Green Belt" could provide access to many existing and 
proposed recreational facilities in the Boston Region, and would encourage 
pedestrian and bicycle travel throughout the Corridor and adjacent neighborhoods. 


On land abutting the railroad and transit right-of-way, a linear park 
system, supplementing existing regional trails, could run from Forest Hills to 
the Back Bay Station and Copley Square, In the land to either side of the 
Corridor, carefully selected lateral connector paths could connect historic and 
cultural resources of existing neighborhoods as well as provide safe efficient 
access to transit stations, community facilities and neighborhood parks and 
playgrounds. (Fig. A-14). 


By coordinating the design of a regional path network with the City of 
Boston, the Bureau of Environmental Management, and/or the Metropolitan District 
Commission, a major opportunity to articulate and reinforce the unique character- 
istics of the communities through which the Corridor passes is acheivable. The 
overall open space pattern could provide a variety of experiences, active and 
passive, to serve local neighborhoods and the City as a whole. The proposed 
linear park network could provide a neighborhood collector system to serve the 
transit stations, permit a convenient and pleasant trip to the transit station, 
and include sufficient bicycle storage facilities encouraging the use of a bike 
through a portion of the trip to the transit facility. A regional path could 
provide an alternative to the negative impacts of noise and air pollution that 
often accompany pedestrian traffic on ordinary streets, The opportunity for 
controlled and limited automobile interface would greatly increase pedestrian 
and bicycle safety. 


The regional pedestrian path would extend as a continuous green belt from 
Forest Hills north to Ruggles Street and Carter Playground varying in width to 
a minimum of 30 feet. The path will be suitably landscaped and paved to permit 
bicycle and pedestrian travel and to accommodate a variety of recreational pur- 
suits from cross country skiing to community gardening. (Fig. A-16). 


At Forest Hills the transit options significantly improve the visual and 
physical connectivity between the Arnold Arboretum and Franklin Park. This 
improved linkage can be substantially reinforced and articulated via an intensely 
landscaped pedestrian and bicycle path designed as part of a comprehensive path 
and open space system throughout the Corridor. (Fig. A-15). 


Between Jackson Square and Ruggles Street in the Roxbury segment of the 
Corridor the opportunity exists to expand open space and recreation facilities 
in coordination with the path system through the use of decking and existing 
cleared land. A lateral pedestrian connector utilizing cleared land holdings 
could connect the regional path at Ruggles Street to the Fenway at the Museum 
of Fine Arts and provide safe and efficient pedestrian and bicycle access to 
Wentworth Institute, Northeastern University and other Fenway institutions. 


7-31 


The Carter Playground area is to be developed in coordination with the 
New Carter School, Necessary pedestrian bridges, paths, and easements could be 
acquired to permit safe and efficient passage to the Arena and the proposed 
Massachusetts Avenue transit station as well as all paths leading to and from 
the Playground. Direct access from the Massachusetts Avenue station to the : 
Arena is being examined. At Massachusetts Avenue, there exists the potential for 
a lateral pedestrian connector to the Christian Science Center and in the opposite 
direction the growing City Hospital Complex. Intensive urban design and 
pedestrian amenities coordinated with the City of Boston would provide an 
attractive means to link these facilities of regional importance with the 
Corridor Path network. 


In the South End a landscaped network of pedestrian oriented walkways, 
pocket parks and bridges utilizing Claremont and Carelton Streets which abut the 
Corridor, could provide access by means of the proposed Darmouth Street Mall to 
Copley Square, Commonwealth Avenue, the Explanade and the Commons. This network 
would be closely coordinated with ongoing plans for the reconstruction of 
Columbus Avenue and the Downtown bikeways and Freedom Trails system. 


Critical to the development of a regional path and open space Green Belt 
system with a long term positive impact for the City and the Region, is a 
coordinated planning effort at every funding and operating agency level; Federal, 
State and Local. Careful design considerations for existing and proposed open 
space and community facility development as an element in the Southwest Corridor 
transportation planning will insure the project's contribution to the environ- 
mental quality of the region. 


During the Public Hearing there was substantial support for the proposed 
Greenbelt which would parallel the proposed railroad and transit facilities. 
This would be carefully landscaped to include bikeways, screen planting, a 
"regional trail" and careful fencing of the rail right-of-way. The Metropolitan 
District Commission, the City of Boston, and other members of the*® Southwest 
Working Committee have been meeting as a "Task Force on Open Space" in order to 
plan for the facility. Their suggestions include the recommendation that the 
MBTA utilize landscape architecture disciplines on the design consultant team 
and that the care of maintenance of the greenbelt be by the Commonwealth through 
an appropriate park agency. The likely agent for such maintenance is. the Metros 
politan District Commission or the State Department of Environmental Management. 
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DRAWING REFERENCES IN THE FOLLOWING FIGURES: 


For the sake of brevity in this Environmental Impact Statement 
certain drawings which appeared in the Environmental Impact Analysis have 
been removed. The plan information (alignment and Parcel numbers) is similar 
to the drawings PHP-1 and 2, although not identical. Profile information for 
all alternatives has been consolidated on the PHP-1l and 2 drawings. Repre- 
sentation sections of several alternatives have been included in this state- 
ment. Because the scale of the sections makes minor differences in elevation 
indistinguishable, the Post-Hearing Profile is not illustrated by separate 
section drawings but falls in between those of the Full and Modified 
Depression. Plans and Sections are found in the first section of Volume II 
of II. A correlation of the Plan sheets listed is as follows: 
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-- -- IV-23 Iv-30 IV-37 Iv-44 Iv-52 Iv-59 Iv-59 Iv-52 
aa -- IvV-24 Iv-31 Iv-38 Iv-45 Iv-53 IV-60 IV-60 Iv-53 
&31A &45A 
-- -- IV-25 Iv-32 IvV-39 IV-46 IvV-54 -- Tv-54 Iv-54 


a ie DVe2oe LV=33° IV240  1V-47 se1V—55 ie Iv-55 V5 















= Lesoderor ved, ated at ¥tivesd Bo ected) a 
1 jo euedtadyives’ ed? wl Bexesqges coldw agnee 
fue suoman? is’ Colssagotal neig efF bs 
.iteebi “ve ¢quetvie |= Bae Longe 

iit’ ac2 oo Pezesifosaoo raed gan Savee 

ba WYSE uidtesetle Lotevee 20) saoctaa 
sin water enol*ser eft to eisoe att Sa 
? Oe 5m piixeeh-steod add eke Gz 
wos Pood? cgewded as ails? god same 
“fi Loo? os mipisjie! bis) Gees 

3 Se thle male ee 76 no rretes 




















— NA 
ee 
‘gain 

rf 


PARCEL DESCRIPTIONS 
JAMAICA PLAIN 
FIGURE VII-2 TO VII-7 
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PARCEL DESCRIPTIONS 
SOUTH END 
FIGURE VII-I9 TO vil-20 
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SUMMARY , 
SOUTH END 1 BV. VIT=23 
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NOTE: (1) PARCELS 1 AND 2 ARE PROPOSED FOR JOINT DEVELOPMENT WITH MASSACHUSETTS AVENUE STATION eee ee 


HAVING GROUND FLOOR RETAIL AND SMALL OFFICES ABOVE; HOUSING MAY BE AN ALTERNATE USE, ee 


EXPLANATION OF NOTES AND SYMBOLS: Ferree | ae Say 


0 INDICATES DEDICATION OF A PORTION OF THE PARCEL FOR OPEN SPACE USE TO ACCOMMODATE oe 
SUCH USES AS -THE REGIONAL TRAIL, BIKE PATH, AND A “GREEN-BELT” CONCEPT, 


ae 
DEVELOPMENT. THIS FACILITY COULD TAKE MANY FORMS, SUCH AS A HEALTH 


CENTER, COMMUNITY CENTER, A RECREATIONAL FACILITY, ETC, re Ses 


UNITS) 


RESELL AS IS 
(VARIOUS 


Fig. VII-22 (Continued) 


Summary - Development Potential - Roxbury 
Explanation of notes and symbols: 
Oo Indicates dedication of a portion of the parcel for open space use to accommodate such uses as the Regional Trail, bike path, and a 
"green-belt" concept. 
oO Indicates the possibility of providing a community facility as part of the proposed development, This facility could take many forms, such 
as a health center, community center, a recreational facility, etc. 
(1) In Alternatives FH-1 and FH-3, parcel 18 could be developed for 150,000 S.F, of office space or some unit of institutional use rather than 
the hotel indicated. Also, retail space could be expanded greatly and the other uses reduced accordingly. 
(2) In Alternatives FH-l and FH-3, parcel 18b could be developed for 200 residential units or 150,000 S.F. of office space with retail use 


reduced accordingly. 


(3) In Alternative FH-1, FH-2, FH-5, and FH-6, and in Alternatives FH-5 and FH-6 parcel 25 and parcel 20 could be developed for 100 to 150 


residential units rather than the indicated retail. 


(4) In Alternatives FH-l1, FH-2 parcel (25 + 25X); could be developed for 100 to 150 residential units rather than the indicated manufacturing use. 


(5) In Alternatives FH-1 and FH-3 parcel 27 could be developed for manufacturing uses (100,000 S.F.) or an extension of Roxbury Community College 
(reached via bridges across Columbus Avenue from their man location) rather than the indicated auto-oriented uses, 

(6) In all alternatives parcel (34 + 34X) could be developed for major open space use rather than the housing and retail use indicated, 

(7) In Alternatives FH-2, FH-4, FH5, and FH-6, parcel 19 could be developed for 300 residential units and/or some unit of institutional uses: 
the hotel and retail use indicated would be reduced accordingly. 


(8) In Alternatives FH-5 and FH-6 land abutting manufacturing uses having a 1:2 slope. 


SUMMARY 


Figs Vil=22 DEV -E-L-0-P- 4 -E-N--T—-+-P..0~|-E-No lA 
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8.0 IRREVERSIBLE AND IRRETRIEVABLE COMMITMENTS OF RESOURCES 


Certainly, there are irreversible and irretrievable commitments which will 
be required to accommodate the range of transit alternatives for the Southwest 
Corridor. Before they are considered, however, it is important to point out 
those commitments which have been made previously. Fig. VIII-1 shows a chron- 
ology of major actions related to the Southwest Corridor transportation options 
and their implications for resource use. The chronological order of these re- 
source uses shows that the development from the original highway and transit 
program to the present alternatives has come about as the result of a series of 
actions over a long period of time. The change from the original plans for the 
Corridor to those now preferred by the Commonwealth has and will substantially 
reduce the irretrievable and irreversible use of commitment of resources. 


The following discussion points out major positive as well as negative 
consequences of resource use. They are discussed in order to encourage a bal- 
anced consideration of the net value of commitments of resources for Southwest 
Corridor transportation improvements. 


8.1 Land Resources 


The overall pattern of financial decisions in the past has been to make 
expenditures for highway and transit improvements. Due to highway and transit 
decisions made prior to the Highway Moratorium and BTPR, the following irrever- 
sible and irretrievable commitments of resources have been made: 


e land acquisition funds have been spent; lands have been cleared for 
portions of the Inner Belt Corridor and the Southwest Expressway 
Corridor to Forest Hills. Some properties have been acquired, but 
extensive clearance has not taken place south of Forest Hills. These 
actions have involved substantial community disruption in the Corridor. 


e The Penn Central Mainline and tributary commuter lines have been 
acquired by the MBTA through a $19 million loan from UMTA. Repayment 
of this loan is a portion of the projected cost of the Relocated Orange 
Line Project and high-speed intercity rail project. 


8.2 Transportation Service 


The overall trend has been a reduction of the proposed level of highway 
service in the Corridor itself. However, the levels of highway service on local 
feeder streets and in the downtown area will improve and will not deteriorate 
as much as with the proposed arterial. There will be an increase in) the 
proposed level of transit service along with a more balanced relationship of 
types of rail service inthe Corridor. 


The acquisition of the railroad lines by the MBTA has assured that ~ 
commuter-rail service and AMTRAK service to Boston can be maintained. This 
acugisition does not necessarily mean that the newly purchased rights-of-way 
must be transformed into rapid-transit corridors. In fact, with the exception 
of the segment of the right-of-way between Forest Hills and downtown, there have 
been no permanent commitments made toward further rapid-transit lines in the 


corridor. Studies underway may extend future rapid-transit to the vicinity 
of Needham, but that decision has not yet been made. 


Improvements planned for the Norwood/Franklin commuter railroad branch 
represent a commitment to continued rail service in the corridor. 


Both alternatives for the use of the Penn Central Shoreline provide Forua 
fifth track for operations of rail service. This commitment would provide for 
improved flexibility for increased rail use in the future-~an option which 1s 
not presently available, due to the contraints of the existing embankment + 
In the depressed alignments, transit and railroad services are enhanced by the 
Southwest Corridor transportation improvements because of the superior local 
environmental conditions created and in spite of much increased service. These 
provisions preserve financial investments in community housing, and in trans~ — 
portation elements. They also maximize the use of the rail corridor for transit 


and rail service without harm to the environment. 


8.3 Community Impacts 


Although there have been significant community impacts due to the property 
takings, demolition, and long period of inaction in the Corridor, the 
proposed transit project minimizes future negative consequences for the 
community resulting from the use of resources for these transportation improve- 
ments. Additionally, land development in the Corridor, particularly with 
depression of the rail lines, offers opportunities for retrieving resources in 
a manner that is a long-range benefit to the community and which can move toward 
insuring the quality and vitality of the communities in the Southwest Corridor. 


The overall changes which the Relocated Orange Line would effect are 
generally positive. The depressed-rail-facilities alternative would have fewer 
long-range impacts because of the reduction of visual and noise intrusion 
into adjacent communities, particularly in cases of large service increases. 

The modified-embankment alternative would have somewhat greater impacts for 
communities because of the enlarged scale of the embankment after reconstruction. 


All alternatives contain impacts due to land takings required. These 
takings are irretrievable, if effectuated. However, the increased importance 
of the cleared land, as it relates to’ the improved transportation’ network, is 
expected to bring about renewed interest in development in the area, thereby 
reducing the net overall long-term negative impacts of land takings to the 
adjacent communities. 


Elimination of the El will release some land for other use, as well as 
benefiting land adjacent to the structure. 


8.4 Environmental Quality and Natural Resources 


The irreversible and irretrievable commitments of resources in the 
category of environmental quality can be described in terms of a comparison 
of what presently exists inthe Corridor and what is being proposed under the 
various alternatives. 


The Corridor as it exists today centers around a rail line extending from 
the area of Shawmut Avenue to Forest Hills. The abutting properties are of 
mixed uses which include residential, commercial industrial and a significant 
amount of cleared land. The local street system is a series of typical narrow, 
short city streets which were construct d to accommodate local traffic only. 
Utilization of the rail corridor is by AMTRAK and Commuter Rail with stops at 
Back Bay Station and commuter stops at Forest Hills Station. 


Under all of the proposed build alternatives, the cleared land would be 
developed to blend into the neighborhood in a way which would be most advanta- 
geous to the neighborhood, though this is more easily accomplished and of greater 
impact in the depressed alternatives. A large amount of open space (a green 
belt) has been planned for the Corridor. 


The local streets under the no-arterial alternatives would be reconstructed 
only at the proposed station areas and at the rail/transit crossings. Crossing 
of the rail/transit, either over or under, would be designed to current standards. 
In the build-arterial alternatives, the arterial street would carry the traffic 
now borne by the local streets and allow them to revert back to accommodating 
only slocalmtrapriac. 


The rail facility under the proposed alternative would include a rapid- 
transit facility with new stations located at Massachusetts Avenue, Ruggles 
Street, Roxbury Crossing, Jackson Square, Boylston Street and Green Street; 
and new commuter rail stations located at Back Bay, Ruggles Street and Forest 
Hills; and an AMTRAK facility with a station at Back Bay. In addition, the 
existing Washington Street elevated transit structure would be removed. 


The actual construction of the project would commit various materials 
such as sand, gravel and cement to be used for retaining walls, slabs, station 
‘structures and roadways. It is not expected that any of the materials used 
will severely deplete resources that are currently in short supply either in 
the study area or in other parts of the country. 


Fossil fuel resources will be utilized during the construction phase 
through the operation of mechanical equipment and in the operation of vehicles 
transporting materials and the labor force to the project site. 
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